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PREFACE 


TO   THE 


SECOND     EDITION. 


The  following  pages  were  first  written  in  the  belief  tliiit 
the  time  bad  arrived  to  claim  for  mechanics^  as  applied  to 
therapeutics,  recognition  as  an  independent  branch  of 
modern  science.  To  distinguish  mechanical  therapeutics, 
the  term  Orthopraxy  was  adopted ;  but  I  distinctly  avowed 
orthopraxy  to  be  the  helpmate  of,  not  the  substitute  for,  the 
surgeon  and  physician.  I  am  grateful  to  say  that  my  hope 
of  finding  this  acknowledged  has  been  crowned  by  success; 
for  although  scarcely  four  years  have  passed  since  tlu* 
publication  of  the  first  edition  of  this  work,  it  has  found  :i 
welcome  among  the  practitioners  of  Germany,  France,  and 
America,  whilst  even  in  England,  where  novel  ideas  arc 
more  slowly  accepted,  the  work  has  met  at  the  hands  of 
the  Medical  Profession  with  a  most  generous  reception. 
The  most  flattering  proof,  however,  that  my  efforts  to 

ive  an  impulse  to  the  study  of  orthopraxy  have  had  a 
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good  result  is  to  be  found  in  the  exhaustion  of  a  larjjc 
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edition  of  this  work  in  the  short  space  of  two  years,  and 
the  demand  for  a  fresh  issue.  In  preparing  this  I  have 
striven  to  add  to  the  practical  character  of  the  book  by  the 
introduction  of  such  suggestions  as  may  lead  to  the  easy 
application  and  management  of  those  mechanisms  which 
are  usually  employed  in  the  treatment  of  deformities^  de- 
bilities^ or  deficiencies  of  the  human  body;  whilst  new 
matter  has  been  added,  so  as  to  bring  fully  down  to  the 
present  period  the  subject  upon  which  the  work  professes 
to  treat. 

It  would  be  an  act  of  ingratitude  to  issue  a  second  edition 
of  'Orthopraxy'  without  ofiering  my  sincere  thanks  to 
the  Medical  Profession  for  their  unvarying  appreciation  of 
my  efforts  to  give  scientific  value  to  the  adaptation  of 
mechanical  appliances ;  and  it  is  impossible  to  refrain  from 
acknowledging  the  great  iiflpulse  orthopraxy  has  received 
from  the  honour  which  Her  Majesty  the  Queen,  the  late 
Prince  Consort,  and  His  Royal  Highness  the  Prince  of 
Wales,  have  done  the  subject  by  accepting  from  time  to 
time  copies  of  my  writings. 


56,  WiMPOLE  Steeet,  Cavendish  Sqfabe.  W.  ; 

May,  1869. 


PEEPACE 


TO  TBE 


FIRST    EDITION. 


Ix  this  handbook  an  attempt  has  been  made  to  bring 
together,  in  a  systematic  manner,  and  with  reference  to  a 
special  object,  four  works,  which  I  have  published  at 
different  periods.* 

Some  things  have  been  modified,  many  added,  and  all 
recast,  so  that  the  book  is  not  so  much  a  renovation  or 
reproduction  as  a  new  work. 

The  object  undertaken  is  that  of  claiming  for  Mechanical 
Therapeutics  recognition  as  an  independent  branch  of  the 
healing  art,  and  showing,  by  reference  to  the  gradual  but 
perfected  development  of  mechanical  science  in  its  relation 
to  the  treatment  of  deformities,  deficiencies,  and  debilities 
of  the  human  frame,  how  just  a  ground  exists  for  advancing 

*  *  On  Artificial  Limbs :  their  Constmction  and  Application.'  1855. 

'  Localized  Movements :  or  Muscular  Exercises,  combined  with  Mecha- 
nical Appliances  for  the  Treatment  of  Spinal  Curvature  and  other 
Deformities.'    1859. 

*  On  the  Mechanical  Appliances  necessary  for  the  Treatment  of  Defor- 
mities.'    1862. 

*  Description  of  a  New  Artificial  Leg  invented  hy  Dr.  Bly,  of  America.' 

1864. 
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such  a  claim  and  for  bestowing  on  this  branch  a  distinctive 
name. 

Nearly  a  century  ago,  in  this  country,  Mr.  Sheldrake 
laid  the  foundation  of  a  new  and  successful  profession,  and^ 
by  various  publications,  did  his  utmost  to  make  known  its 
importance  and  independent  character.  My  father  suc- 
ceeded him. 

Orthopraxy  is  the  legitimate  end  of  their  labours,  and 
this  book  is  dedicated  to  their  memory. 

H.  H*  S. 


56,  WiMPOLE  Stkbet,  Catevdish  Squabe,  W.  ; 

July,  1865. 
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In  the  following  pages   it  will  be    my  endeavour  to 
describe  the  various  mechanical   appliances  which  have 
been  found  useful  for  the  relief  or  removal  of  deformities, 
certain  debilities,  and   numerous   deficiencies,  both  con- 
genital and  accidental,  of  the  human  frame ;  also,  to  treat 
of  the  principles  which  govern  the  construction  of  these 
appliances  and  their  adaptation  to  the  diflFerent  kinds  of 
deformity,  debility,  and  deficiency  which  may  be  alleviated 
bv  mechanical  assistance  :  thus  making  this  book  a  manual 
of  mechanical  therapeutics.     I  venture  to  claim  for  me- 
chanics, as  applied  to  therapeutics,  recognition  as  a  distinct 
branch  of  the  art  and  science  of  medicine ;  and  feel  myself 
justified  in  doing  so,  not  only  from  the  large  extent  to 
which  mechanics    are  needed,  and  the  not .  unimportant 
part  which  they  play  in  therapeutics,  but  also  from  the 
fact  that  mechanical  therapeutics  being  now  susceptible  of 
reduction  to  rule  and  method,  they  may  be  rightly  re- 
g^ed  as  a  science  as  well  as  an  art.     Further,  I  would 
urge  that  the  practice  of  mechanical  therapeutics  is  a 
special  craft. 

I. — Prior  to  a  knowledge  of  subcutaneous  tenotomy, 
mechanical  means  were  almost  alone  available  for  the 
treatment  of  deformities,  as  they  are  now  the  sole  me\)^o^ 
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which  can  be  had  recourse  to  for  the  treatment  of  many 
debilities  and  of  all  deficiencies.  Stromeyer's  great  dis- 
covery and  its  application  to  clubfoot,  while  largely 
extending  the  power  of  the  surgeon  in  relieving  defor- 
mities, gave  an  immense  impulse  to  the  study  of  me- 
chanical therapeutics.  The  increased  facilities  afforded 
by  the  operation  for  the  treatment  of  many  deformities, 
would  have  proved  to  a  great  extent  nugatory,  if  they  had 
not  been  accompanied  by  increased  skill  and  ingenuity  in 
devising  the  mechanical  means  necessary  to  secure  its 
fullest  benefits.  Moreover,  the  almost  universal  adoption 
of  subcutaneous  tenotomy,  and  the  consequent  greater 
attention  given  by  surgeons  to  the  relief  of  deformities, 
were  accompanied  by  a  corresponding  developement  of 
mechanical  therapeutics.  Subcutaneous  tenotomy  in  one 
sense  limited  the  field  of  mechanical  therapeutics,  as  it 
brought  within  the  sphere  of  operative  surgery  many 
lesions  previously  held  to  be  amenable  alone  to  mechanical 
appliances.  But  in  another  and  juster  sense  the  operation 
extended  the  arena  of  mechanical  therapeutics,  by  giving 
to  them  an  increased  and  increasing  utility. 

The  conditions  are  still  numerous  where  mechanical  aid 
is  the  sole  or  principal  resource  of  the  physician  or  sur- 
geon. To  enumerate  these  conditions  would  be  to  write 
a  synopsis  of  the  greater  portion  of  this  book.  It  will  be 
sufficient  to  mention  in  this  place  distortions  of  the  spine, 
hernia,  and  deficiency  of  the  extremities,  whether  arising 
accidentally  or  from  operation. 

It  cannot  now  be  doubted  that  the  successful  treatment 
of  spinal  curvature  is  impossible  without  mechanical  aid. 
Attempts  to  invigorate  the  system,  and  so  indirectly  the 
yielding  spine,  either  by  medications  or  change  of  climate, 
or  regulated  gymnastics;  section  of  the  muscles  (of  all 
methods  of  treatment  the  least  rational  and  justifiable). 


MECHJLNICiU.   THERAPEUTICS.  3 

electricity— -each  and  all  will  invariably  prove  useless 
unless  combined  with  some  mechanical  appliance  for 
antagonising  the  tendency  to  distortion.  But  when  the 
surgeon  or  physician  can  rely  upon  the  aid  of  a  competent 
mechanist,  the  successful  treatment  of  spinal  distortions 
becomes  well  nigh  a  certainty. 

Notwithstanding  the  recent  advances  made  in  the 
radical  cure  of  hernia,  it  is  clear  that  mechanical  support 
must  at  all  times  be  the  chief  method  of  relief.  No 
question  in  snidery  demands  greater  thought  than  the 
construction  of  trusses;  and  no  instruments  exact  more 
from  the  skill  and  in^jenuitv  of  the  mechanician. 

The  fabrication  and  adaptation  of  artificial  limbs  are 
questions  which  hitherto  have  been  left  for  solution  almost 
entirely  to  the  mechanist.  Mr.  Bishop  has  pointed  out 
that  an  ill-constructed  artificial  leg,  such  as  the  common 
wooden  leg,  is  not  only  a  great  evil  to  the  wearer  by 
depriving  him  of  the  power  of  quick  walking,  but  also  a 
source  of  spinal  distortion.  He  insists,  therefore,  that 
"surgeons  should  be  familiar  with  these  consequences, 
more  especially  as  it  is  too  much  the  custom  at  our  hos- 
pitals, as  well  as  in  private  practice,  for  them  to  consider 
their  duty  at  an  end  when  they  have  amputated  the  limb, 
healed  the  stump,^and  directed  the  patient  to  an  instru- 
ment maker.  On  the  contrary,^'  he  adds,  ^'  a  very  impor- 
tant duty  still  remains  to  be  performed,  namely,  that  of 
promoting  the  future  welfare  of  the  patient  by  prescribing 
a  proper  substitute  for  the  natural  limb  ;  and  the  immense 
funds  subscribed  for  the  support  of  most  of  our  hospitals 
might  surely  afford  some  allowance  to  be  appropriated  for 
the  purpose  of  supplying  poor  patients  with  such  improved 
wooden  legs  as  would  enable  them  to  perform  all  the 
ordinary  occupations  of  life  without  diflBculty  or  distortion. 
This  is  a  subject  that  army  and  navy  surgeons,  mote  \|at- 
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ticularly,  would  do  well  to  take  into  consideration ;  since^ 
with  the  assistance  of  such  a  wooden  leg^  soldiers  and 
sailors  might  be  enabled  to  discharge  most  of  the  common 
duties  of  the  service,  instead  of  being  dependent,  as  they 
now  are,  from  the  moment  they  are  deprived  of  a  natural 
leg/'*  The  late  Mr.  Teale,  of  Leeds,  suggested  an  impor- 
tant modification  in  the  manner  of  performing  amputation, 
having  direct  reference  to  the  adaptation  of  artificial  limbs. 
He  recommended  a  long  and  short  rectangular  flap ;  and 
commenting  upon  the  methods  of  operating  usually 
adopted,  he  wrote  : — "  In  imputing  general  imperfection  of 
stump  to  the  circular  and  double  flap  transfixion  methods, 
I  shall  perhaps  be  opposed  by  most  surgeons  who  have 
amputated  frequently.  Each  will  be  ready  to  say  that  he 
is  in  the  habit  of  making  excellent  stumps,  and,  indeed, 
such  was  my  own  feeling  in  reference  to  these  operations 
performed  by  myself.  But,  when  the  subject  is  con- 
sidered more  closely,  we  may  ask  ourselves  whether  a 
stump  is  to  be  regarded  perfect  merely  because  it  is  of 
seemly  form,  and  not  oflFensive  to  the  sight.  We  ought 
further  to  inquire  whether  it  is  adapted  to  locomotion,  by 
being  able  to  bear  a  considerable  portion  of  the  weight  of 
the  body  on  its  end.^t 

The  three  illustrations  which  I  have  given  of  the  appli- 
cation of  mechanics  to  therapeutics,  suggest  also  certain 
considerations  of  the  importance  of  mechanical  therapeutics 
socially,  which  might  be  advanced  with  propriety  in  sup- 
port of  my  argument  for  their  recognition  as  a  distinct 
branch  of  the  art  and  science  of  medicine.  To  replace  a 
limb  by  artificial  means  is  to  make  good  a  defect  which 

•  *  Researches  into  the  Pathology  and  Treatment  of  Deformities  in  the 
Human  Body.'     London.     1852.     Page  79. 

t  <0n  Amputation  hy  a  Long  and  Short  Rectangular  Flap.'     London. 
2848,     Page  2. 
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would  Otherwise  render  an  individual  a  helpless  cripple,  a 

burden  to  himself,  his  friends,  or  the  public.     To  hold  in 

check  a  hernia   by  mechanical  pressure  is  to  save  the 

ruptured  person  from  contingencies  perilous  to  life,  and 

enable  him,  else  hampered  by  a  continual  danger  and 

unfitted  for  all  occupations  calling  for  active  exertion,  to 

do  the  duties  of  a  good  citizen  in  whatever  condition  of 

life  he  may  be  placed.     Deformity,  of  which  distortion  of 

the  spine  is  one  of  the  chief  causes,  is  not  only  a  disability, 

but  it  is  also  a  source  of  much  mental  suflFering.     Often 

deformity  unfits  a  person  for  the  ordinary  avocations  of 

life;  stiU  oftener  it  is  a  constant  drawback,  embittering 

existence  and  shutting  out  the  unfortunate  individual  from 

some  of  the  chief  enjoyments  of  society. 

When  Byron  writes  of  the  daring  of  deformity,  and  of 
its  striving  by  heart  and  soul  to  overtake  mankind  and 
make  itself  equal,  nay,  even  the  superior  of  the  rest, 
spurred  by — 

" its  halt  movements  to  become 

All  that  others  cannot,  in  snch  things 
As  still  are  free  to  both,  to  compensate 
For  stepdame  Nature's  avarice  at  first  :"* 

when,  moreover,  Lord  Bacon  (the  poet^s  prompter)  says, 
"that  whosoever  has  anything  fixed  in  his  person  that 
doth  induce  contempt,  has  also  a  perpetual  spur  in  himself 
to  rescue  and  deliver  hipaself  from  scorn;  therefore  all 
deformed  persons  are  exceedingly  bold ;" — both  the  poet 
and  the  philosopher  are  speaking  of  those  exceptional  in- 
stances in  which  congenital  deformity  has  been  associated 
with  rare  genius.  But  the  spur  may  impel  to  degradation 
as  well  as  to  elevation  of  thought ;  it  may  drive  the  unfor- 
tunate deformed  to  seek  refuge  from  himself  and  from  social 
neglect  or  contumely,  not  in  a  healthy  emulation  of  what  is 

*  The  'Deformed  Transformed/ 
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noblest  and  best^  but  in  a  sad  indulgence  of  that  which  is 
vicious  and  worst.  History  tells  as  frequently  of  infamous 
as  illustrious  deformed.  Deformity,  indeed,  as  a  rule,  is  a 
chronic  source  of  discontent  and  unhappiness,  and  too 
commonly  it  gives  occasion  to  petty  insult,  annoyance,  and 
neglect.*  To  relieve  deformity  is,  therefore,  to  promote 
the  welfare  of  a  community  to  a  very  appreciable  and  not 
unimportant  extent.  I  have  little  hesitation  in  saying,  so 
great  is  the  remedial  power  which  science  now  has  at  its 
command,  that  the  time  will  come  when  deformity  will 
be  a  rare  evil  among  civilised  nations.  In  the  census  of 
1851  for  England  and  Wales,  no  less  than  409,207  indi- 
viduals  were  returned  as  deformed.  Of  these  persons  the 
astounding  number  of  90,277,  nearly  one  fourth,  resided 
in  London.  In  the  face  of  so  great  a  population  of  dis- 
torted people,  the  treatment  of  deformity  becomes  a  social 
question  of  no  trifling  magnitude.  Notwithstanding,  how- 
ever, the  great  prevalence  of  the  evil,  my  faith  in  the 
means  which  we  now  possess  for  contending  with  it  is  so 
firm,  that  I  confidently  repeat  the  assertion  that  ultimately 
deformity  will  become  comparatively  rare  in  civilised 
communities. 

It  will  not,  I  trust,  be  considered  impertinent  on  my 
part  to  remark,  that  the  treatment  of  deformities  has  not 
yet  passed  into  general  medical  practice.  It  is  still  fol- 
lowed almost  exclusively  as  a  speciality.  This  appears  to 
be  to  a  large  extent  uncalled  for.  There  is  no  suflBcient 
reason  why,  in  the  majority  of  instances,  every  practitioner 
should  not  undertake  the  treatment  of  deformities  as  of 
any  other  lesions  which  come  under  observation  in  the 
ordinary  routine  of  practice.     There  is  abundant  reason 

*  FaisiDg  along  Fleet  Street  shortly  after  this  was  written,  I  saw  a 
little  deformed  dwarf  driven  into  a  state  of  fury,  painfol  to  witness,  bj  the 
taants  of  passing  hoys. 
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why  he  should  adopt  sucli  a  course.  It  is  in  early  child- 
hood and  youth  that  the  prevention  and  treatment  of 
deformities  to  be  of  the  fullest  avail  should  be  pursued ; 
hen^  the  necessity  for  their  becoming  recognised  parts 
of  the  general  practitioner's  duty.  I  have  an  impression 
that  the  reason  why  the  treatment  of  deformities  is  not 
aoiformly  carried  out  by  the  general  practitioner  is  the 
want  of  a  trustworthy  guide  to  the  mechanical  aids  neces- 
sary for  its  fulfilment.  I  am  therefore  anxious  that  the 
present  work  should  serve  this  purpose.  If  it  should 
answer  this  end  alone,  it  will  accomplish  one  of  the 
objects  which  1  have  most  at  heart  in  its  publication. 

II. — The  period  when  the  mechanical  treatment  of 
deformities  was  chiefly  a  question  of  brute  force  is  not  so 
remote  that  the  remembrance  should  have  altogether 
escaped  from  the  minds  of  the  present  generation.  The 
time  was,  and  at  no  distant  period,  when  the  surgeon 
sought  to  compel  a  distorted  spine  or  a  contracted  limb 
by  sheer  violence,  directly  or  indirectly  applied,  to  resume 
its  normal  position.  An  inkling  of  this  primitive  method 
is  to  be  found  in  the  more  modern  practice,  now  exploded, 
of  constructing  instruments  for  the  treatment  of  spinal 
curvature  upon  an  ideal  type  of  a  symmetrically-formed 
spine,  and  exercising  force  with  the  intention  of  causing 
the  curves  of  the  distorted  vertebral  column  to  approximate 
to  those  of  the  instrument.  Now,  however,  the  mechanist 
recc^nises  the  truth  so  admirably  expressed  by  the  late 
Prince  Consort  in  one  of  his  addresses,  that  "  in  all  our 
operations,  it  is  not  we  who  operate,  but  the  laws  of  nature 
which  we  set  in  operation.'^  Hence  he  applies  himself  dili- 
gently to  study  those  laws  by  which  the  symmetry  of  the 
human  frame  is  maintained,  as  well  as  the  mode  of  action 
of  the  diflTerent  causes  which  lead  to  a  deviation  from  the 
normal  standard.    Apprehending  these  causes,  he  &^ek.^ 
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to  anticipate,  or,  if  too  late  to  prevent,  be  strives  to  check 
the  further  development  of,  and  to  remedy,  their  evil 
results.  He  no  longer  endeavours  to  secure  his  end  by  a 
mere  empirical  use  of  mechanical  force,  but  he  tri^s  to 
attain  it  by  a  just  adaptation  of  the  means  at  his  command, 
founded  upon  a  careful  appreciation  and  accurate  calcula- 
tion of  the  kind,  direction,  and  amount  of  force  required. 

The  evils  of  an  empirical  system  of  mechanical  thera- 
peutics were  shown,  not  only  by  the  ineflSciency  or  actual 
unfitness  of  the  instruments  fabricated  for  a  given  purpose, 
but  also  by  the  imperfection  of  their  construction.     They 
were   commonly  made   either    more  complex   than   was 
necessary,  or  so  simple  as  to  be  worthless ;  so  heavy  and 
cumbersome  as  to  weary  the  body  and  act  as  a  constant 
strain  upon  the  muscles,  or  so  light  as  to  yield  to  the 
distortion,  interposing  no  impediment  to  its  aggravation. 
"  Lightness ''  of  an  instrument  is  too  often  sought,  even 
now,  at  the  expense  of  more  important  properties.    These 
evils  were,  and  are,  the  necessary  result  of  an  insufficient 
knowledge  of  the  lesions  to  be  treated.      The   scientific 
mechanist  constructs  his  appliances  from  an  accurate  esti- 
mate of  the  character  and  arrangement  of  the  force  needed, 
and  of  the  strength  of  material  required  to  meet  the  object 
he  has  in  view.     Hence  he  avoids  on  the  one  hand  too 
great  complexity,  and  on  the  other  a  deceptive  simplicity, 
of  construction.     He  economises  his  material,  moreover, 
in  the  only  manner  in  which  economy  can  be  legitimately 
carried  out,  that  is,  by  using  so  much  as  may  be  needed 
properly  to  secure  the  end  he  would  attain  and  no  more. 
He  thus  combines  the  greatest  efficiency  with  the  greatest 
attainable  lightness  consistent  with    efficiency;    and  the 
indispensable  qualities  of  the  mechanism  are  not  sacri- 
ficed to  a  meretricious  parade  of  manipulation  and  elegance 
of^nish. 
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III. — Mechanical  therapeutics  must  be  practised  as  a 
separate  craft.     Like  dentistry,  this  branch  of  the  healing 
art  needs  a  special  training,  and  must  be  followed  as  an 
independent   pursuit.     While    it    is   necessary   that   the 
mechanical  therapeutist  should,  on  the  one  hand,  undergo 
a  certain  amount  of  surgical  education ;  on  the  other  hand 
he  must  be  taught  the  mechanic's  handicraft.     This  latter 
necessity  makes  the  cultivation  of  mechanical  therapeutics 
the  work  of  a  separate  pursuit,  distinct  not  only   from 
surgery,  but  also  from  surgical  mechanics,  commonly  so 
called.      At  present  the  work  of  the  mechanical  thera- 
peutist is  chiefly  carried  out  by,  and  is  looked  upon  as  a 
legitimate  portion  of  the  duties  of,  the  surgical  mecha- 
nician.    Notwithstanding  this  custom,  the  many  bonds  of 
relationship  between  the  two  callings,  and  the  probability 
that  for  a  long  time  they  will   be    pursued    together,  I 
maintain  that  medical  therapeutics  should  be  disassociated 
from  surgical  mechanics,  in  the  stricter  acceptation  of  the 
latter  term.     There  is  no  closer  connection  between  the 
mechanical  skill  exercised  in  the  production  of  the  different 
instruments  forming  the  surgeon's  armament  and  mecha- 
chanical  therapeutics,  than  between  the  same  skill  and  the 
constructive  ingenuity  of  the  dentist.    The  training  needed 
for  the  surgical  instrument  maker  and  cutler  differs  in 
many  important    particulars  from  that  required  by  the 
mechanical  therapeutist ;  and  it  is  only  by  a  separation  of 
the  two  branches   of   medical    mechanics    that    medical 
therapeutics  will  ever  obtain  that  position  to  which  it  is 
entitled. 

I  do  not  seek  to  elevate  mechanical  therapeutics  at  the 
expense  of  surgical  mechanics.  I  should  deeply  regret  if 
my  observations  conveyed  this  impression.  I  would  pro- 
test against  any  assumption  that  one  field  of  mechanical 
art  is  of  greater  dignity  tJian  the  other.     1  8\mp\y  \vo\(Si 
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(whether  rightly  or  wrongly  the  future  will  show)  that 
mechanical  therapeutics  should  be  practised  independently 
of  surgical  mechanics,  and  that  the  proper  cultivation  of 
the  former  will  largely  depend  upon  its  emancipation  from 
the  latter. 

For  the  reasons  which  have  been  thus  briefly  stated,  I 
claim,  then,  for  mechanical  therapeutics  recognition  as  a 
distinct  branch  of  the  art  and  science  of  medicine.  I 
venture,  further,  to  adopt  the  term  Orthopraxy  {opObcf 
straight,  right;  wpafrfreiv,  to  nlake)  as  a  designation  of 
this  branch.  The  term  was  suggested  several  years  ago 
as  better  calculated  to  convey  the  idea  of  treating  deform- 
ities by  mechanical  agency,  and  as  more  accurately 
expressing  the  wide  and  widening  range  of  mechanics  in 
therapeutics,  than  orthopcedy  {6p6bg,  straight ;  iraXSiov,  a 
child).  The  latter  term,  moreover,  now  includes,  and 
practically  cannot  be  separated  from,  the  surgical  treat- 
ment of  deformities.  Further,  orthopaedy  is  a  term  which 
cannot  rightly  be  applied  to  the  restoration  of  deficiencies, 
as  for  example  of  lost  limbs  or  the  reinforcement  of  de- 
bilities, whether  arising  from  muscular  paralysis  or  from 
weakness  of  the  tissues,  as  in  hernia.  But,  both  the 
restoration  of  deficiencies  and  the  reinforcement  of  debili- 
ties, as  weU  as  the  relief  or  removal  of  deformities,  may  be 
included  under  the  term  orthopraxy,  without  extending 
too  largely  the  signification  of  the  word.  Indeed  the 
deficiencies  and  debilities  which  may  be  relieved  by  me- 
chanical means,  as  they  are  for  the  most  part  directly  or 
indirectly  defects  of  symmetry,  might  perhaps  be  classed 
as  deformities.  Orthopraxy  is  not,  perhaps,  an  euphonious 
word.  It  is,  however,  the  least  objectionable  term  which 
has  occurred  to  me  and  most  closely  conveys  the  meaning 
which  I  am  desirous  to  attach  to  it.  It  readily  admits 
also  of  such  modifications  in  its  termination  and  in  its 


ORTHOPRAXY.  11 

adaptation   to   phraseology  iivhich  it  is   desirable  that  a 

technical  term  should  possess. 
IV. — Orthopraxy  is    the    legitimate   culmination   of 

mechanics  as  applied  to  therapeutics.     Its   origin   and 

growth  constitute  a   curious    chapter  of  the   history  of 

medicine. 
Hippocrates^   the   '^father  of  medicine/*   is   also  the 

&ther   of  mechanical   therapeutics.      In    his    Book   on 

Articulations  he  discusses  at  some  length  the  nature  and 
mechanical  treatment  of  incurvation  of  the  spine  and 
clubfoot.  Of  his  views  with  regard  to  the  latter  deformity, 
his  learned  English  translator,  Dr.  Adams,  has  justly 
remarked,  ''it  might  have  been  affirmed  of  him  a  few 
years  ago,  that  he  was  twenty-four  centuries  in  advance 
of  his  profession  when  he  stated  that  in  this  case  there 
b  no  dislocation,  but  merely  a  declination  of  the  foot ; 
and  that  in  infancy,  by  means  of  methodical  bandaging, 
a  cure  may  in  most  cases  be  effected  without  any  surgical 
operation.  In  a  word,  until  the  days  of  Delpech  and 
Stromeyer,  no  one  entertained  ideas  so  sound  and  scientific 
on  the  nature  of  this  deformity  as  Hippocrates.*** 

Hippocrates  was  fully  alive  to  the  pre-eminent  import- 
ance of  mechanical  means  in  the  treatment  of  deformities. 
When  writing  of  an  ancient  method  of  treating  distortion 
of  the  spine,  he  particularly  remarks,  "  I  give  great  praise 
to  him  who  first  invented  this,  and  any  other  mechanical 
contrivance  which  is  according  to  nature,**  &c. 

The  terms  by  which  Hippocrates  designated  the  differ- 
ent varieties  of  deformities  of  the  spine  are  still  retained 
in  use  by  modem  authorities.  He  divided  curvatures  into 
(1)  gibbosity  or  the  posterior  projection ;  (2)  the  anterior 
projection;    and   (3)    the  lateral   curvature.     The  first- 

*  *The  Gtennine  Works  of  Hippocrates.'    Sydenham  Society's  edition, 
ToL  i,  p.  21. 
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named  deformity  he  styled  cyphotns ;  the  second^  lordosis ; 
and  the  third,  scoliosis.  Dr.  Adams  remarks,  however, 
that  Hippocrates  did  not  restrict  the  term  scoliosis  to 
lateral  curvature^  but  sometimes  applied  it  indiscriminately 
to  the  others. 

The  observations  of  Hippocrates  on  the  treatment  of 
spinal  curvature  are  of  peculiar  interest. 

*^  When  the  spine  protrudes  backwards,  in  consequence 
of  a  fall,^'  he  says,  "  it  seldom  happens  that  one  succeeds 
in  straightening  it.**  He  then  refers  to  a  popular  method 
of  attempting  to  straighten  the  spine,  by  succussion  on  a 
ladder,  which  would  appear  to  have  been  in  vogue  in 
his  days.  He  states  that  this  method  was  principally 
practised  by  those  physicians  who  sought  to  astonish  the 
mob — "  for  to  such  persons,'*  he  adds,  "  these  things 
appear  wonderful,  for  example,  if  they  see  a  man  suspended 
or  thrown  down,  or  the  like ;  and  they  always  extol  such 
practices,  and  never  give  themselves  any  concern  what- 
ever may  result  from  the  experiment,  whether  bad  or 
good.**  He  characterises  the  physicians  who  follow  such 
practices,  "so  far  as  he  has  known  them,'*  as  stupid. 
The  device  was  an  old  one,  and  he  gives  great  praise  to 
the  inventor,  as  well  as  to  the  contrivers  of  many  other 
means  of  mechanical  treatment,  in  the  words  I  have 
already  quoted.  Further  he  did  not  despair,  that  "  if 
succussion  were  properly  gone  about,  the  spine,  in  certain 
cases,  might  be  thereby  rectified.**  But,  for  himself,  he 
was  "  ashamed  to  treat  all  such  cases  in  this  way,  because 
such  modes  of  procedure  are  generally  practised  by 
charlatans.** 

The  cases  in  which  succussion  is  likely  to  be  of  service, 
and  the  mode  of  performing  the  operation  are  next 
described. 

"  Those  cases  in  which  the  gibbosity  is  near  the  neck. 
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are  less  likelv  to  be  benefited  bv  these  succussions  with 
the  head  downwards,  for  the  weight  of  the  head  and  tops 
of  the  shoulders,  when  allowed  to   hang  down,  is  but 
small ;  and  such  cases  are  more  likely  to  be  made  straight 
b?  succussion  with  the  feet  hanging  down,  since  the  incli- 
nation downward  is  greater  in  this  way.     When  the  hump 
is  lower  down,  it  is  more  likely  in  this  case  that  succussion 
vith  the  head  downwards  should  do  good.     If  one  then 
should  think  of  trying  succussion,  it  may  be  applied  in 
the  following  manner.     The  ladder  is  to  be  padded  with 
leather  or  linen  cushions,  laid  across,  and  well  secured  to 
one  another,  to  a  somewhat  greater  extent,  both  in  length 
and  breadth,  than  the  space  which  the  man^s  body  will 
occupy;  he  is  then  to  be  laid   on  the  ladder  upon  his 
back,  and  the  feet   at  the  ankles  are  to  be  fastened  at  no 
great  distance  from  one  another,  to  the  ladder,  with  some 
firm  but  soft  cord ;  and  he  is  further  to  be  secured,  in 
like  manner,  both  above  and  below  the  knee,  and  also  at 
the  nates ;  and  at  the  groins  and  chest,  loose  shawls  are 
to  be  put  round  in  such  a  fashion  as  not  to  interfere  with 
the  effects  of  succussion ;  and  his  arms  arc  to  be  fastened 
along  his  sides  to  his  own  body,  and  not  to  the  ladder. 
When  yon  have  arranged  these  matters  thus,  you  must 
hoist  up  the  ladder,  either  to  a  high  tower,  or  to  the  gable 
end  of  a  house ;  but  the  place  where  you  make  the  suc- 
cussion should  be  firm,  and  those  who  perform  the  exten- 
sion should  be  well  instructed,  so  that  they  may  let  go 
their  hold  equally  to  the  same  extent,  and  suddenly,  and 
that  the  ladder,  may  neither  tumble  to  the  ground  on 
either  side,  nor  they  themselves  fall  forward.     But  if  the 
ladder  be  let  go  from  a  tower,  or  the  mast  of  a  ship 
fastened  into  the  ground  with  its  cordage,  it  will  be  still 
better,  so  that  the  ropes  run  upon  a  pulley  or  axle-tree. 
But  it  is  disagreeable  even  to  enlarge  upon  these  mattex^ 
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aad  yet  by  the  contrivsnces  now  described,  tbc  proper 
succussioa  may  be  made." 

The  folloving  illuatration  representing  the  ancient  mode 
of  performing  succnssion  is  from  Vidus  VidiuSj  in  the 
Venetian  edition  of  Galen's  works. 


If  succussion  be  practised  with  the  feet  donowanls, 
Hippocrates  urges  that  care  should  be  taken  to  fi\  the 
head  and  neck  firmly,  the  trunk  and  legs  being  left  free, 
except  a  loose  ligature  or  two  which  would  keep  the  latter 
w  a  line  iritb  the  spine,  and  prevent  the  trunk  swnying 
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out  of  its  place.  ''These  matters/'  it  is  said  in  concluding 
this  part  of  the  subject,  ''should  be  thus  arranged,  if 
recoarse  is  to  be  had  at  all  to  succussion  on  a  ladder ;  for 
it  is  disgraceful  in  every  art,  and  more  especially  in 
medicine,  after  much  trouble,  much  display,  and  much 
talk,  to  do  no  good  after  all/' 

Hippocrates  next  proceeds  to  describe  "  the  structure  of 
the  spine,''  which,  he  says,  should  be  known,  for  this 
knowledge  is  requisite  in  many  diseases."  lie  then 
discusses  displacements  backwards  and  forwards  along  the 
Tcrtebrae,  with  dislocation,  and  their  hopelessness ;  and, 
Sually,  he  details  a  method  of  treating  gibbosities  by 
extension.  A  strong  and  broad  board  having  an  oblong 
furrow  in  it  is  fastened  to  the  ground ;  or  in  place  of  the 
board,  an  oblong  furrow  is  to  be  scooped  out  of  a  wall, 
about  a  cubit  above  the  floor,  or  at  a  suitable  height. 
"Then  something  like  an  oaken  bench,  of  a  quadrangular 
shape,  is  to  be  laid  along  at  a  distance  from  the  wall, 
which  will  admit  of  persons  to  pass  round  if  necessary,  and 
the  bench  is  to  be  covered  with  robes,  or  anything  else 
vhich  is  soft,  but  does  not  yield  much."  The  patient 
after  being  stoved  or  bathed  with  hot  water,  is  to  be 
stretched  upon  the  board  on  his  face,  the  arms  being  laid 
along  and  bound  to  his  body.  Next  "  the  middle  of  a 
thong  which  is  soft,  sufficiently  broad  and  long,  and 
composed  of  two  cross  straps  of  leather,  is  to  be  twice 
carried  along  the  middle  of  the  patient's  breast,  as  near 
the  armpits  as  possible,  then  what  is  over  of  the  thongs  at 
the  armpits  is  to  be  carried  round  the  shoulders,  and  after- 
wards the  ends  of  the  thong  arc  to  be  fastened  to  a  piece 
of  wood  resembling  a  pestle ;  they  are  to  be  adapted  to  the 
length  of  the  bench  below  the  patient,  and  so  that  the 
pestle-like  piece  of  wood  resting  against  this  bcneli  may 
make  cxtensioi?.    Another  such  band  is  applied  above  t\\e 
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knees  and  the  ankles^  and  the  ends  of  the  thongs  fastened 
to  a  similar  piece  of  wood ;  and  another  thong,  broad,  soft, 
and  strong,  in  the  form  of  a  swathe,  having  breadth  and 
length  sufficient,  is  to  be  bound  tightly  round  the  loins,  as 
near  the  hips  as  possible ;  and  then  what  remains  of  the 
swathe-like  thong  with  the  ends  of  the  thongs,  must  be 
fastened  to  the  piece  of  wood  placed  at  the  patient's  feet, 
and  extension  in  this  fashion  is  to  be  made  upwards  and 
downwards,  equally,  and  at  the  same  time  in  a  straight 
line.  For  extension  thus  made  could  do  no  harm,  if 
properly  performed,  unless  one  sought  to  do  mischief 
purposely/'  The  physician  is  further  recommended  to 
press  the  palm  of  the  hand  upon  the  hump  while  extension 
is  being  made;  or  a  person  may  sit  upon  the  hump,  rising 
up  from  time  to  time,  and  letting  himself  fall  back  upon 
it.  Or  a  foot  may  be  placed  upon  the  hump  and  the 
entire  weight  of  the  body  brought  gradually  to  bear  upon 
it.  Or  better  still,  a  lever  may  be  used,  one  extremity  of 
which  is  fixed  in  a  hole  in  the  wall,  or  in  the  piece  of  wood 
fastened  in  the  ground.  This  lever  is  to  be  brought  across 
the  hump,  a  cushion  being  interposed,  and  pressed  firmly 
down  while  extension  is  made.  "  These  powers  are  easily 
regulated,"  says  Hippocrates,  "  so  as  to  be  made  stronger 
or  weaker ;''  and  he  subsequently  says  that  he  is  acquainted 
with  no  powers  which  are  better  and  more  appropriate 
than  these.  He  further  relates  an  unsuccessful^  attempt 
to  treat  curvature  with  a  bladder  inflated  with  air. 

The  following  curious  cut  showing  the  mode  of  treating 
a  deformed  spine  by  extension,  together  with  pressure 
upon  the  distorted  part  by  means  of  a  lever,  is  copied 
from  a  Latin  translation  of  *  Oribasius  et  Heliodoro  de 
Machiuamentes,'  included  in  a  collection  of  surgical 
writings  published  in  the  sixteenth  century.* 

*  J)e  Chirurgia,  scriptores  optimi  qaique  veteris  et  recentiores,  pleriaue 
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A  more  vonderfol  chapter  is  not  to  be  found  in  all  the 
mcient  works  on  surgery,  than  that  on  Clubfoot,  in  the 
treatise  on  'Articulations/  by  Hippocrates.  In  it  not 
ini;  is  the  nature  of  the  malformation  correctly  described. 


but  very  sensible  directions  are  given  for  remedying  the 
deformity  in  early  life.     The  chapter  is  as  follows ; 

"Wherefore,  then,  some  of  these  congenital  displace- 
ments,  if  to   a  small  extent,  may  be  reduced  to  tbcir 

ii  QermaDis  nutebac  Don  editi  nnnc  primam  ill  ODiim  conjuTicti  voliinieii. 
rignri,  K.D.L.v.  Oribuiu  et  Heliodoro  4e  Mtehiatmenixt.  Vido  Vidtn, 
ngrentini  IvAerprete.    Cb.  xxir,  Hg  tpina  Imxata, 
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natural  condition ;  and  especially  those  at  the  ankle-joint. 
Most  cases  of  congenital  clubfoot  are  remedial  unless  the 
declination  be  very  great,  or  when  the  affection  occurs  at 
an  advanced  period  of  youth.  The  best  plan,  then,  is  to 
treat  such  cases  at  as  early  a  period  as  possible,  before  the 
deficiency  of  the  bones  of  the  foot  is  very  great,  and  before 
there  is  any  great  wasting  of  the  flesh  of  the  leg.  There 
is  more  than  one  variety  of  clubfoot,  the  most  of  them 
being  not  complete  dislocations,  but  impairments  connected 
with  the  habitual  maintenance  of  the  limb  in  a  certain 
position.  In  conducting  the  treatment,  attention  must  be 
paid  to  the  following  points : — To  push  back  and  rectify 
the  bone  of  the  leg  at  the  ankle  from  without  inwards,  and 
to  make  counter  pressure  on  the  bone  of  the  heel  in  an 
outward  direction,  so  as  to  bring  it  into  line,  in  order  that 
the  displaced  bones  may  meet  at  the  middle  and  side  of 
the  foot ;  and  the  mass  of  the  toes,  with  the  great  toe,  are 
to  be  inclined  inward  and  retained  so ;  and  the  parts  are 
to  be  secured  with  cerate  containing  a  full  proportion  of 
resin,  with  compresses  and  soft  bandages  in  suflScient 
quantity,  but  not  applied  too  tight,  and  the  turns  of  the 
bandages  should  be  in  the  same  direction  as  the  rectifying 
the  foot  with  the  hands  so  that  the  foot  may  appear  to 
incline  a  little  outwards ;  and  a  sole  made  of  leather,  not 
very  hard,  or  of  lead,  is  to  be  bound  on,  and  it  is  not  to  be 
applied  to  the  skin  3  but  when  you  are  about  to  make  the 
last  turns  of  the  bandages,  and  when  it  is  all  bandaged, 
you  must  attach  the  end  of  one  of  the  bandages  that  are 
used  to  the  bandages  applied  to  the  inferior  part  of  the 
foot  on  the  line  of  the  little  toe,  and  then  this  bandage  is 
to  be  rolled  upwards  in  what  is  considered  to  be  a  sufficient 
degree  to  above  the  calf  of  the  leg,  so  that  it  may  remain 
firm  when  thus  arranged — in  a  word,  as  if  moulding  a  wax 
modelj  you  must  bring   into   their  natural   position  the 
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parts  which  were  abnormally  displaced  and  contracted 
together,  so  rectifying  them  with  your  hands,  and  with  the 
bandaging  in  like  manner,  as  to  bring  them  into  their 
position  not  by  force,  but  gently,  and  the  bandages  are  to 
be  stitched  so  as  to  suit  the  position  in  which  the  limb  is 
placed,  for  ditferent  modes  of  the  deformity  require  different 
positions ;  and  a  small  shoe  made  of  leather  is  to  be  bound 
on  externally  to  the  bandage,  having  the  same  shape  as 
the  Chian  slipper.  But  there  is  no  necessity  for  it  if  the 
parts  be  properly  adjusted  with  the  hands,  properly  secured 
with  bandages,  and  properly  disposed  of  afterwards.  This 
then  is  the  mode  of  cure,  and  it  neither  requires  cutting, 
burning,  nor  any  other  complex  means,  for  such  cases 
yield  sooner  to  treatment  than  one  would  believe.  How- 
CFer,  they  are  to  be  fairly  mastered  only  by  time,  and  not 
until  the  body  has  grown  up  in  the  natural  shape ;  when 
recourse  is  had  to  a  shoe,  the  most  suitable  are  the  buskins, 
wbich  derive  their  name  from  being  used  in  travelling 
through  mud ;  for  this  sort  of  shoe  does  not  yield  to  the 
foot,  but  the  foot  yields  to  it.  A  shoe  shaped  like  the 
Cretan  is  also  suitable.'^ 

Of  this  remarkable  description  Dr.  Adams  has  rightly 
said  :* — "  Now  it  appears  to  mc  a  lamentable  reflection, 
as  proving  that  valuable  knowledge,  after  being  discovered, 
may  be  lost  again  to  the  world  for  many  ages,  that  not 
only  did  subsequent  authorities,  down  to  a  recent  period, 
not  add  anything  to  the  stock  of  valuable  information 
which  Hippocrates  had  given  on  the  subject,  but  the  im- 
portant knowledge  which  he  had  revealed  to  the  profession 
came  to  be  disregarded  and  lost  sight  of,  so  that,  until 
within  these  last  four  years,  talipes  was  regarded  as  one  of 
the  '  opprobia  medieinse.'  ^^ 

From  the  time  of  Hippocrates,  about  b.c.  500,  to  the 

*  Op.  cit,  vol  I'j,  p.  G59. 
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sixteenth  century,  the  history  of  mechanical  therapeutics 
is  a  blank.  In  this  vast  interval  medicine  was  an  extended 
commentary  upon  the  writings  of  the  father  of  physic, 
diversified  by  fantastic  oriental  conceptions. 

In  the  sixteenth  century  appeared  Ambrose  Park's 
'  Compendious  Way  of  Chirurgery/  Par^  was  a  man  of 
eminent  mechanical  genius.  He,  indeed,  has  draWn  in 
outline  an  almost  entire,  although  exceedingly  crude  system 
of  mechanical  therapeutics.* 

In  his  chapter  on  the  cure  of  Euptures  (b.  viii,  c.  xv), 
writing  of  those  ruptures  to  which  children  are  subject,  he 
observes  that  "  the  chief  of  the  cure  consists  in  folded 
clothes,  and  Trusses  and  Ligatures  artificially  made.''  He 
also  relates  the  '^  notable  history "  of  a  priest  who  was 
"  cured  of  a  rupture  by  wearing  a  tniss."  Of  this  case  he 
remarks  : — "It  is  most  worthy  of  observation  and  admira- 
tion that  Nature,  but  a  little  helped  by  Art,  healeth 
diseases  which  are  thought  incurable."  And  he  adds  with 
singular  justness :  ^*  The  chief  of  the  cure  consists  in  this, 
that  we  firmly  stay  the  gut  in  its  place."  He  illustrates 
his  observations  by  two  drawings,  showing  the  form  and 
adaptation  of  a  single  and  double  truss. 

Notwithstanding  Fare's  apt  appreciation  of  the  pre- 
eminent value  of  mechanical  support  in  the  treatment  of 
ruptures,  he  supplemented  trusses  and  ligatures  with 
sundry  absurd  medicinal  applications,  which  form  a  curious 
example  of  the  fantastic  physic  of  his  day.  He  advises  the 
use  of  a  complex  astringent  fomentation  and  cataplasm 
in  the  case  of  children :  and  he  also  recommends  a  rupture- 
plaster  of  multifarious  constituents.      He  relates  also   a 

*  The  works  of  that  famoas  Cliimrgion,  Ambrose  Parey,  translated  oat 
of  Latine,  and  compared  with  the  French,  by  Thomas  Johnson.     London  : 
Printed  by  £.  C,  and  are  to  be  sold  by  John  Clarke,  at  Mercers  Chappell, 
in  Cbeapeside,  neare  ye  great  Conduit.    1665. 


PARE^   ON   TRUSSES.  21 

method  of  cure  made  use  of,  with  excellent  results,  by  a 
certain  surgeon  "  who  deserveth  credit/'  This  ingenious 
mdividual  was  accustomed  to  beat  loadstone  into  fine 
powder,  and  administer  it  to  ruptured  children  in  pap. 
He  farther  anointed  the  rupture  with  honey,  which  was 
rfterwards  sprinkled  freely  with  iron  filings.  This  treat- 
ment  was  continued  ten  or  twelve  days,  the  rupture,  in 
addition,  being  bound  up  with  a  truss  or  ligature  "  as  was 
fitting.'*  The  loadstone,  it  was  presumed,  '^  by  a  natural 
desire  of  drawing  the  Iron,  which  is  strewed  upon  the 
groin,  joins  to  it  the  fleshy  and  fatty  particles  interposed 
between  them,  by  a  certain  violent  impetuosity,  which  on 
every  side  pressing  and  bending  the  looseness  of  the 
Perilaneum,  yea,  verily  adjoining  themselves  to  it,  in 
process  of  time  by  a  firm  adhesion  intercept  the  passage 
and  fjEdling  down  of  the  gut  or  kail ;  which  may  seem  no 
more  abhorring  from  reason  than  that  we  behold  the 
Loadstone  itself  through  the  thickness  of  a  table,  to  draw 
iron  after  it  any  way." 

The  same  surgeon  was  accustomed  also  to  use  another 
form  of  medicine  for  the  cure  of  ruptures.  He  shut  up 
red  snails  in  an  earthen  pot,  and  reduced  them  to  ashes  in 
an  oven.  The  ashes  were  given  in  pap  to  little  children, 
"to  those  which  were  bigger,"  in  broth. 

The  following  formula  for  a  Rupture-plaster  is  from  the 
London  Pharmacopoeia  for  1650."* 

EmpUuirum  ad  Herniam. 

9>  GkOls, 

Cjpre88-cone«, 

Bind  of  pomegranates, 

Acacia, 


*  See  the  Sydenham  Society'a  edition  of  the  works  of  Sydenham  vol.  i, 

p.  ICTUL 
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Seeds  of  plantain, 

„     house-wort, 

,,     cress. 
Acorn-cups, 
Parched  beans, 
Aristolochia  (each  kind), 
Bilberries,  aa  ^ss. 

Reduce  to  powder,  and  soak  in  yinegar  of  roses  for  four  days. 
Roast  and  dry.    Then  add  of 

Comfrey  (each  kind). 

Horsetail, 

Woad, 

Ceterach, 

Root  of  osmund  royal, 

„       fern,  aa  5j  ; 
Frankincense, 
Myrrh, 
Aloes, 
Mastick, 
Mummy,  aa  ^ij  ; 

Bole  armoniac  (washed  in  Yinegar), 
Calamine, 
Litharge  of  gold. 
Dragon's  blood,  aa  ^i'j ; 
Tar, 
Turpentine,  5vj  :  or  quant,  snff. 

Fiat  emplcutmm  sec.  art. 

Pare,  in  the  sixteenth  book  of  his  work,  devotes  seven 
brief  chapters  to  "  luxation  of  the  spine  or  Back-bone/' 
principally  recapitulating  the  teachings  of  Hippocrates. 
In  his  directions  "How  to  restore  the  Spine  outwardly 
dislocated'^  (c.  xvi),  he  varies  in  no  essential  particular 
from  his  great  master.  He  differs  only  in  setting  aside 
the  lever  for  the  purpose  of  making  extension,  using  direct 
manual  force,  and  in  giving  certain  instructions  for  exert- 
ing pressure  on  the  projecting  portion  of  the  spine.  He 
adds,  moreover,  directions  for  the  applications  of  splints 
to  the  hack  when  the  distortion  has  been  reduced.     He 
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teaches  that  the  vertebne  being  outwardly  dislocated,  the 
patient  is  to  be  laid  upon  a  table,  with  the  face  downward. 
(Fig.  3.)    Then  he  ia  to  be  bound  about  with  towels  under 


the  armpita,  and  about  the  flanks  and  thighs,  and  by  means 
of  theae,  extension  ia  to  be  made,  bat  not  ^oWft^. 
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L  iilcss  extension  be  made,  he  observes,  restitution  is  not 
to  be  hoped  for.  During  the  extension,  pressure  is  to  be 
made  upon  the  projecting  vertebrse  by  the  hands ;  but  if 
pressure  exerted  in  this  manner  fails  to  restore  the  pro- 
truded parts,  then,  he  writes,  "will  it  be  convenient  to 
wrap  two  pieces  of  wood,  of  four  fingers  long,  and  one 
thick,  more  or  less,  in  linen  clothes,  and  so  to  apply  one 
or  each  side  of  the  dislocated  vertebrse,  and  so  with  your 
hands  to  press  them  against  the  bunching  forth  vertebra, 
until  you  force  them  back  into  their  seats,  just  after  the 
manner  you  see  it  before  delineated." 

After  the  vertebrae  have  been  restored  to  their  normal 
position,  he  recommends  that  splints  or  plates  of  lead, 
"  neatly  made  for  that  purpose,''  should  be  bound  along 
each  side  of  the  spine,  and  worn  for  a  long  time,  the 
patient  being  kept  on  his  back  in  bed. 

The  twenty-third  book  of  Park's  work  is  devoted  to  the 
means  and  manner  of  repairing  or  supplying  the  natural 
or  accidental  defects  or  wants  in  man's  body.  This  book 
is  divided  into  thirteen  chapters.  The  first  chapter  is 
entitled,  "  How  the  loss  of  the  natural  or  true  eye  may  be 
covered,  hidden,  or  shadowed."  Pare  prefaces  the  chapter 
by  stating  that,  having  treated  at  large  in  former  books  of 
Tumours,  Wounds,  Ulcers,  Fractures,  and  Luxations,  by 
what  means  things  dissolved  and  dislocated  may  be  united, 
things  united  separated,  and  superfluities  consumed  or 
abated,  it  remains  for  him  to  speak  of  the  fourth  office  or 
duty  of  the  Surgeon,  which  is  to  supply  or  repair  those 
things  that  are  wanting  by  nature,  through  the  default  of 
the  first  conformation,  or  afterwards  by  some  mischance. 
If  an  eye  be  lost  by  mischance  or  any  inflammation,  the 
deformity,  he  says,  may  be  covered  by  the  following 
means: — "If  that  when  you  have  perfectly  cured  and 
healed  the  ulcer,  you  may  put  another  eye  artificially 
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made  of  gold  or  silver,  counterfeited  and  enamelled,  so 
that  it  may  seem  to  have  the  brightness  or  gemmy  decency 
3f  the  natural  eye,  into  the  place  of  the  eye  that  is  so  lost/' 
Se  gives  figures  of  eyes  artificially  made  showing  both 
he  inner  and  outer  side.  These  eyes  are  lenticular 
ihields,  intended  to  be  placed  within  the  lids  and  rest 
ipon  the  injured  globe,  and  they  do  not  diflFer  in  any 
essential  respect  from  those  artificial  eyes  which  have  been 
ately  brought  to  such  wonderful  perfection. 

If  the  patient,  from  whatever  reason,  cannot  wear  the 
sre  so  prepared.  Pare  recommends  that  a  lenticular  plate 
of  iron,  of  the  size  of  the  eye  when  the  lids  are  raised,  be 
covered  with  leather  and  painted  so  as  to  represent  the 
Qatural  eye.  This  plate  is  to  be  fixed  over  the  defective 
?ye,  and  retained  in  its  place  by  a  wire,  "like  unto 
iroman's  ear-wires,"  covered  with  silk,  and  passing  round 
ihe  back  of  the  head  above  the  ear.  He  gives  "  the  figure 
)r  portraiture ''  of  this  piece  of  mechanism. 

The  second  chapter  shows  '*  by  what  means  a  part  of 
he  Nose  that  is  cut  off  may  be  restored,  or  how,  instead 
)f  the  nose  that  is  cut  off,  another  counterfeit  nose  may 
)e  fastened  or  placed  in  the  stead.''  Pare  gives  directions 
or  the  fabrication  of  artificial  noses,  differing  little  from 
hose  found  most  useful  at  the  present  day.  The  artificial 
nember  is  to  be  formed  of  gold,  silver,  paper,  or  linen 
loth  glued  together,  and  it  is  to  be  "  so  coloured,  counter- 
dted,  and  made  both  of  fashion,  figure,  and  bigness,  that 
:  may  as  aptly  as  possible  resemble  the  natural  nose." 
[e  further  instructs  that  the  nose  is  to  be  retained  in  its 
lace  by  threads  or  laces  passing  round  the  head  or 
ttached  to  the  hat.  He  ingeniously  suggests,  moreover, 
lat  if  the  upper  lip  be  also  damaged  the  defect  should  be 
idden  by  attaching  a  moustache  to  the  artificial  nose. 
[e  gives  figures  of  both  kinds  of  noses. 
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The  third  chapter  treats  very  briefly  of  the  fabrication 
of  artificial  teeth. 

The  fourth  chapter  is  devoted  to  the  "filling  of 
hoUowness  of  the  palate.'^  This  is  to  be  done,  Parf 
advises,  by  filling  the  cavity  of  the  palate  with  a  plate  of 
gold  or  silver,  as  thick  as  a  French  crown  and  a  little 
bigger  than  the  cavity  itself.  On  the  upper  side  of  the 
plate  a  little  sponge  is  to  be  fastened,  which,  when 
moistened  "  with  the  moisture  distilling  from  the  brain,'* 
becomes  swollen,  and  prevents  the  plate  falling  down.  He 
gives  drawings  of  artificial  palates  so  prepared,  and  also 
figures  of  another  form  of  palate,  on  the  upper  side  of 
which  is  a  button  which  may  be  turned  by  a  pair  of 
forceps,  called  a  raven's  bill,  so  as  to  retain  the  plate  in 
its  proper  position. 

In  the  fifth  chapter  an  instrument  is  described  which 
being  placed  in  the  lower  part  of  the  mouth  will  enable 
those  who  have  lost  a  part  or  the  whole  of  the  tongue  to 
speak. 

The  sixth  chapter  briefly  hints  in  what  manner  defects 
of  the  face,  arising  from  the  erosion  of  pestilent  carbuncle, 
or  ulcerated  cancer,  or  deficiency  of  the  lips  from  wounds, 
may  be  hidden. 

In  the  seventh  chapter  the  means  for  remedying 
deficiencies  of  the  ears  are  pointed  out,  and  the  fabrica- 
tion of  an  artificial  ear  made  of  leather  or  of  paper  glued 
together,  and  carefully  painted  to  represent  the  natural 
organ,  is  described. 

Chapter  the  eighth  is  entitled  "Of  amending  the  deformity 
of  such  as  are  crook-backed.''  The  bodies  of  many,  Pare 
writes,  especially  young  maids  or  girls,  "  by  reason  that 
they  are  more  moist  and  tender  than  the  bodies  of  boys," 
are  made  crooked  in  process  of  time,  especially  by  the 
wreDching  aside  and  crookedness  of  the  back  bone.     The 
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original  vice  may  be  coDgenital  or  due  to  misfortune.  But 
abo?e  all,  he  insists^  it  is  owing  "  to  the  unhandsome  and 
indecent  sitnation  of  their  bodies,  when  they  are  young 
and  tender,  either  in  carrying,  sitting  or  standing  (and 
especially  when  they  are  taught  to  go  to  work),  saluting, 
sewing,  writing,  or  in  doing  any  such  like  thing."  Further, 
Pare  writes : — "  I  may  not  omit  the  occasion  of  crooked- 
ness that  happens  seldom  to  the  country  people,  but  is 
much  incident  to  the  inhabitants  of  towns  and  cities, 
which  is  by  reason  of  the  straightness  and  narrowness  of 
the  garments  that  are  worn  by  them,  which  is  occasioned 
by  the  folly  of  mothers,  who,  while  they  covet  to  have 
their  young  daughters'  bodies  so  small  in  the  middle  as 
may  be  possible,  pluck  and  draw  their  bones  awry,  and 
make  them  crooked/' 

As  a  remedy  for  crookedness  of  the  spine.  Pare  recom- 
mends breastplates  of  iron  pierced  with  numerous  holes  to 
make  them  lighter,  and  lined  with  bombaste  so  that  they 
may  not  chafe  the  body.  These  plates  form  apparently  a 
corset  in  which  the  patient  is  to  be  laced.  If  the  body 
has  not  arrived  at  its  full  growth,  new  plates  are  to  be 
fitted  every  three  months,  otherwise  ^'  by  the  daily  afflux 
of  matter  "  the  patient  would  become  worse.  The  plates, 
he  adds,  will  do  much  good  to  persons  already  of  full 
growth.  He  appends  figures  of  the  plates  which  are  copied 
in  the  following  woodcuts.  (Figs.  4,  5.) 
Fare's  corset  is  the  earliest  piece  of  mechanism  intended 

to  be  worn  for  the  relief  of  a  distorted  spine,  with  which  I 

am  acquainted. 
In  chapter  the  ninth  is  described  certain  mechanical 

aids  not   included   in   the   arrangement  of   the  present 

work. 
Chapter  the  tenth  shows  '^  by  what  means  the  perished 

function* or  action  oi  a  thumb  or  finger  may  be  cotrecledL 
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and  amended,"  and  a  figure  is  given  of  "the  form  of  a 
thumb'  or  finger-stall  of  Iron  or  Laten  to  lift  up  or  erect 


the  thumb,  or  any  other  finger  that  cannot  be  erected  of 
itoelf."     An  "  erector  of  the  hand  "  ia  also  figured. 

The  eleventh  chapter  ia  headed  "  Of  helping  those  that 
are  Vari  or  Valgt,  that  k,  crook-legged  or  crook-footed, 
inwards  or  outwards." 

Vari,  V&H  says,  are  those  whose  feet  are  bowed  or 
crooked  inwards.  This  deformity  is  congenital,  or  else  it 
arises  because  the  child's  legs  have  not  been  sufficiently 
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veil  swathed  in  the  cradle,  or  because  it  has  been  carried 
carelessly  or  not  well   looked  after  by  the  nurse  when 
learning  to  walk.     Valgi  are  those  whose  legs  are  crooked 
or  bowed  outwards.      This    deformity   arises  from  like 
causes  as  the  former.    In  both  varus  and  valgus  the  bones 
are  to  be  thrust  into  their  normal  position  and  retained 
there,  otherwise  they  not  being  well  established  would  slip 
back  again.     "  They  must  be  staid  in  their  places,"  writes 
Par^,  "  by  applying  collars,  bolsters  on  that  side  where- 
nnto  the  bones  do  lean  and  incline  themselves;  for  the 
same  purpose  boots  may  be  made  of  leather  of  the  thick- 
ness of  a  testone,  having  a  slit  in  the  former  part  all  along 
the  bone  of  the  leg  and  also  under  the  sole  of  the  foot, 
that  being  drawn   together  on  both  sides   they  may  be 
better  fitted   and   sit   close   to   the  leg.      And   let  this 
medicine  following  be  applied  all  about  the  leg — R  Thuris 
Mastich.,  Aloes,  Boli  Armeni,  ana,  5j ;    Aluminis   roch 
resinae  pini  siccse,  subtilissime  pulvcris,  an.,  5iij ;  Faring 
Volat.,  5jiss ;  Album.  Ovor.  q.  s.,  make  thereof  a  medicine. 
You  may  also  add  a  little  turpentine,  lest  it  should  dry 
sooner  or  more  vehemently  than  is  necessary.     But  you 
must  beware  and  take  great  heed  lest  that  such  as  were 
of  late  varous  or  valgous  should  attempt  to  strain  tliem- 
selres  to  go  before  that  their  joints  be  confirmed,  for  so 
the  bones  that  were  lately  set  in  their  places  may  slip  aside 
again.     And,  moreover,  until  they  are  able  to  go  without 
danger  let  them  wear  high  shoes  tied  close  to  their  feet, 
that  the  bones  may  be  stayed  the  better  and  more  firmly 
in  their  places,  but  let  that  side  of  the  sole  of  the  shoe  be 
underlaved,  whither  the   foot   did   incline  before  it  was 
restored.'^ 

Pare  adds  two  drawings  of ''  The  form  of  little  boots," 
wliereof  the  one  is  open  and  the  other  shut. 

Chapter  the  twelfth  shows  ^^bv  what  means   Xxm^, 
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Legs,  and  Hands,  may  be  made  by  art,  and  placed  instead 
of  the  natural  Arms,  I^egs,  or  Hands  that  are  cut  off  and 
lost."  The  following  illustrations  are  copies  of  Parfs 
curious  drawings  of"  an  Hand  made  artificially  of  iron," 


atid  of  "the  form  of  au  Arm  made  of  irou  verie  artifi- 
cially." These  pieces  of  mechanism,  together  with  certain 
elaborate  artificial  logs,  w  ere  made  for  Pare, "  to  his  great 
cost  and  charges,"  hy  "  a  most  ingenious  and  csrellent 
Smith  dwclliiiir  at  Paris,  who  is  called  of  those  who  know 
him,  and  also  of  strangers,  by  no  other  name  than  the 
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little  Lorain."  With  thoughtful  care  for  the  impoverished, 
Par^  gives  a  drawing  of  "  a  wooden  leg  made  for  a  poor 
man."  This  leg  is  the  common  and  eflficient  wooden  leg, 
with  hucket  receptacle,  still  in  use. 

Chapter  the  thirteenth  is  "of  amending  or  helping 
lameness  or  halting,"  and  contains  a  description  and 
figures  of  an  elaborate  crutch,  with  a  rest  for  the  foot  and 
cross-bar  which  supports  the  thigh,  forming  a  kind  of  seat 
for  the  patient. 

Well-nigh  five  centuries  elapsed  before  the  important 
position  which  Pare  assigned  to  mechanics  in  therapeutics 
was  secured  in  practice.  The  mechanical  ingenuity  of  the 
fourteenth  and  four  succeeding  centuries  failed  to  give 
that  development  to  his  suggestions  of  which  they  have 
iu  the  present  century  proved  susceptible. 

Early  in  the  seventeenth' century  Fabricius  Hildanus* 

adapted  the  screw  to  straightening  contracted  joints.     He 

made  use  of  two  splints  joined  together  at  one  extremity 

by  a  hinge.     The  splints  formed  an  angle,  across  which, 

near  the  middle,  extended  a  screw,  by  the  aid  of  which 

the  angle   could  be  enlarged.     This  piece  of  mechanism 

closely  resembles  Liston's   and  Amesbury's  splints.     He 

also  describes  a  method  of  treating  contraction  of  the 

knee  by  means  of  a  straight  iron  splint  fitted  to  the  back 

of  the  limb.     About  the  middle  of  the  splint  is  a  screw  to 

which  is  attached  a  ring  which  encircles  the  knee.    A  pad 

is  interposed  between  the  knee  and  the  patella,  and  by 

turning  the  screw  the  joint  is  drawn  backwards  towards 

its  normal   position.      Hildanus   describes,   moreover,  a 

method  of  curing,  by  mechanical  means,  contraction  of  the 

fingers,  arising  from  bums. 

In  1656  Scultetus  figured  sundry  splints  for  the  treat- 

•  'Observationum    et    Curationum    Medico-chirurgicanim    centauria/ 
1630. 
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ment  of  crooked  limbs.  He  also  describes  an  apparatus 
for  extending  a  distorted  spine^  and  subjectiDg  the  pro- 
truded portion  to  pressure  by  a  lever.  This  mechanism 
was  termed  the  Torquen^  and  it  does  not  differ  essentially 
from  that  drawn  by  Oribasius^  of  which  a  copy  has  been 
given  in  a  previous  page ;  but  extension  is  made  from  the 
head  of  the  patient. 

In  the  middle  of  the  seventeenth  century  a  method  was 
in  use  of  treating  children  suffering  from  distorted  spine 
by  suspension^  so  that  extension  was  produced  by  the 
weight  of  the  body^  occasionally  augmented  by  heavy 
substances  attached  to  the  feet.  Splints  of  whalebone 
were  also  made  use  of  for  straightening  the  crooked  back. 
Glisson*  directs  that  the  child  be  cunningly  suspended  by 
"  swathing  Bands^  first  crossing  the  Breast^  and  coming 
under  the  Armpits,  then  about  the  Head  and  under  the 
Chin,  and  receiving  the  hands  by  two  handles,  so  that  it 
is  a  pleasure  to  see  the  Child  hanging  pendulous  in  the 
air,  and  moved  to  and  fro  by  the  Spectators.  Some,'*  he 
adds,  "  that  the  parts  may  the  more  be  stretched,  hang 
Leaded  Shoes  upon  the  Feet,  and  fasten  weights  to  the 
Body  that  the  parts  may  the  more  easily  be  eT^tended  to 
an  equal  length."  He  further  writes:  ^'To  straighten 
the  trunk  of  the  Body  or  to  keep  it  straight  they  used  to 
make  Breast-plates  of  Whalebone  put  into  two  woolen 
Cloaths  and  Sewed  together,  which  they  so  fit  to  the 
Bodies  of  the  Children  that  they  may  keep  the  Backbone 
upright,  repress  the  sticking  out  of  the  Bones  and  defend 
the  crookedness  of  them  from  a  further  compression.  But 
you  must  be  careful  that  they  be  not  troublesome  to  the 
children  that  wear  them,  and  therefore  the  best  way  is  to 
fasten  them  to  the  Spine  of  the  Back  with  a  handsome 
string  fitted  to  that  use.'^ 

*  '  De  Racbidite/  translated  by  N.  Calpepper,  1651. 
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About  the  same  period  Atcecus  described  a  cumbersome 
spparatna  for  reducing  clubfoot*  and  keeping  the  restored 
foot  in  situ.  The  foUoviog  is  a  drawing  of  the  apparatus 
made  use  of  hy  Arcieus. 

Fio.  8. 


It  is  instructive  to  compare  tliia  apparatus  with  one 
tbich  I  have  recently  had  occasion  to  fabricate  for  a  case 
of  equino  varus  (Fig.  9).  The  principles  which  govern  the 
conttrnction  are  the  same;  the  mechanical  ingenuity  with 
«hich  they  are  carried  out,  the  addition  of  a  lateral  joint, 
u)d  the  substitution  of  a  lateral  lever  in  place  of  an  un- 
bending arm  alone  diBer. 

Later  in  the  fifteenth  century,  Isaac  Mincius  divided 
the  steroo-cleido  mastoid  muscle  for  the  cure  of  wry -neck. 
Nearly  two  centuries  passed  before  the  true  value  of  this 
operation  was  appreciated. 

Early  in  the  eighteenth  century  Heisterf  made  nse  of  a 
T-shaped  splint  of  thin  steel  for  the  treatment  of  spinal 
canature.  This  splint  was  fixed  in  its  place  by  neck, 
■hoolder,  and  pelvic  straps. 

•  •  De  Curandis  VulneribuB,"  1666. 
f  •  Chirargie,' 1739. 
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About  the  middle  of  the  same  century  appeared  M. 
Andry's  work  on  OrthopcBdy,  which  initiated  a  new  epoch 
in  the  treatment  of  deformities. 


Fig.  9. 


At  this  period  almost  all  the  mechanical  appliances 
which  have  since  been  found  useful  in  therapeutics  had 
been  made  use  of  by  physicians  and  surgeons,  although  iu 
a  crude  and  unsatisfactory  form,  and  with  very  indiflFerent 
success.  They  were  based  almost  solely  upon  an  empirical 
knowledge,  and  they  were  constructed  in  the  rudest 
fashion.  The  mechanical  treatment  of  distortion  of  the 
spine  was  little  in  advance  of  that  described  by  Hippo- 
crates ;  and  the  treatment  of  club-foot  was  less  advanced. 
Glisson's  corset  of  whale-bone  was  pretty  much  on  a  par 
for  utility  with  Fare's  breastplate  of  iron.  Of  Heister's 
cross-shaped  spinal  splint  a  learned  writer  has  justly  said 
that  "it  is  a  fair  type  of  many  such  contrivances,  very 
ingenious  as  far  as  mechanical  idea  is  concerned ;  yet  a 
patient  who  could  wear  this  cross  must  be  tolerably 
straight,  for  if  very  crooked  he  would  infallibly  be 
strangled."* 

*  See  an  el/iborate  article  "  On  the  Treatment  of  Deformities,"  in  the 
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Mechanical  extension  was  the  chief  method  in  use  for 
the  treatment  of  spinal  curvature.  Mechanical  supports 
had  been  devised  for  the  same  object.  Sundry  forms  of 
splints  existed  for  the  treatment,  in  conjunction  with 
bandaging,  of  deformities  of  the  limbs ;  and  the  screw  had 
been  ingeniously  applied  to  extend  contracted  joints. 
Mechanical  shoes  were  also  in  use  for  the  removal  or 
relief  of  club-foot.  If  an  eye  were  lost,  it  could  be 
imitated ;  if  the  ear  were  defective,  the  defect  might  be 
hidden;  if  the  nose  were  wanting,  an  artificial  one  was 
forthcoming;  if  a  limb  were  lost,  a  substitute  could  bo 
procured;  and  if  the  walls  of  the  body  failed  in  any  part, 
means  were  not  wanting  to  strengthen  them.  But  the 
cradity  of  conception  was  such,  as  well  as  the  rudeness 
of  construction,  at  the  time  when  Andry  wrote,  as  to 
induce  little  confidence  in  the  mechanical  treatment  of 
deformities. 

The  publication  of  M.  Andry's  work  was  the  com- 
mencement of  that  systematic  study  of  deformities  which 
rendered  a  scientific  application  of  mechanics  to  thera- 
peutics, such  as  now  exists,  possible.  This  work,  which 
appeared  in  1741,  is  entitled :  ^  U  Orthopedic ;  ou,  I' Art  de 
precemr  et  de  corriger  dans  les  Enfans  les  Difformites  du 
Corps  fe  taut  par  des  moyem  a  la  portee  des  Peres  et  des 
Meres,  et  de  toutes  les  Personnes  qui  ont  des  Enfants  a 
elever.  Par  M,  Andry,  Conseiller  du  Roy,  Docteur  et 
Professeur  en  Medecine  au  ColUge  Royal,  Docteur  Regent 
^t  tmcien  Doyen  de  la  Faculte  de  Medecine  de  Paris,  &c.' 
It  is  in  two  volumes,  small  8vo,  illustrated  with  coppei 
plates,  and  there  is  an  appendix,  forming  a  third  volume. 
The  author  tells  us  that  he  has  formed  the  term  Orthopcedia, 

•Britiih  Medical  and  Chinirgical  Review'  for  October,  1861.  I  would 
•ebiowledge  tbe  valuable  assistance  I  have  derived  from  that  article  in 
vrriting  this  portion  of  my  work. 
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then  for  th^  first  time  used,  ^^from  two  Greek  words, 
namely,  from  Orthos,  which  signifies  straight,  free  of 
deformity,  according  to  rule,  and  from  Paidion,  which 
means  child.  I  have  composed  from  these  two  words/' 
he  adds,  ^'  that  of  Orthopedic,  to  express  in  a  single  tens 
the  plan  of  this  work,  which  is  to  teach  different  methods 
of  preventing  and  correcting  the  bodily  deformities  rf 
children/'  The  term  has  been  commonly  adopted^  but  it 
is  frequently  used  with  a  more  extensive  signification! 
embracing  the  correction  and  prevention  of  deformities  at 
all  ages. 

The  mechanical  treatment  of  deformities  occupies  an 
insignificant  portion  of  M.  Andry's  work.  He  recom- 
mends a  chin-rest  for  stooping  of  the  head."**"  For  crooked 
legs  he  advises  an  iron  splint,  and  states  that  the  same 
means  must  be  taken  to  straighten  them  as  are  adopted  to 
straighten  the  crooked  stem  of  a  young  tree.f  He  illus- 
trates  this  statement  by  a  drawing  of  a  distorted  tree, 
which  is  sought  to  be  redressed  by  being  firmly  bound  to 
a  straight  post  placed  on  the  side  of  the  concavity.  De- 
formed feet,  he  says,  are  to  be  remedied  by  splints  rf 
strong  cardboard  or  wood,  or  little  plates  of  iron.  These 
he  considers  to  be  better  than  the  boots  usually  employed 
in  such  cases.  For  the  rest,  attention  is  chiefly  given  to 
inunctions  and  frictions  of  deformed  parts,  and  their 
gradual  restoration  by  manual  extension,  pressure,  and 
localized  movements.  In  these  respects  the  book  may  be 
read  with  profit  even  at  the  present  day.  But  the  work 
is  in  an  especial  manner  devoted  to  those  deformities 
which  result  from  evil  and  awkward  habits  engendered  in 
childhood,  or  from  the  careless  or  inconsiderate  handling 
of  nurses.  He  gives  many  ingenious  directions  for  the 
avoidance  of  all  things  tending  to  induce  an  ungainly 

♦  Vol  h  p.  90.  t  Vol.  i,  p.  282. 


ANDRY^S    BOOK    OX    ORTHOPAEDY.  n? 

carriage,  recommending  certain  exercises,  as  for  exam})k', 
carrying  a  stick  with  wide-spread  arms,  to  extend  the 
davicles ;  bearing  a  weight  upon  the  head,  when  it  tends 
improperly  to  one  side;  or  upon  the  shoulder,  if  one  is 
higher  than  the  other.  The  work,  indeed,  in  many 
points  is  one,  as  Mr.  Turveytop  would  have  said,  of 
deportment.  It  includes,  indeed,  much  that  would  offend 
fte  dignity  of  the  orthopaedic  practitioner  of  the  present 
day. 

The  first  book  contains  a  general  account  of  the  exterior 
of  the  body.     The  second  discusses  the  means  of  prevent- 
ing and  correcting  in  infancy  deformities  of  the  carriage. 
Writing  of   high-heeled   shoes,   which  have  once   more 
become  the  fashion  among  us,  Andry  points  out  that  they 
cause  young  persons  to  stoop,  and  ought  not  to  be  worn 
by  girls  until  they  are  fifteen  years  old.     The  third  book 
deals  with  deformities  of  the  arms,  the  hands,  the  legs, 
and  the  feet.     He  describes  and  details  the  characteristics 
of  well-made  arms,  hands,  and  fingers ;  and  he  touches 
specially  upon  the  following  deformities  of  the  hand  and 
fingers:  (1)  Rough,  hairy, and  crooked  hands ;  (2)  Hooked 
hands ;  (3)  Swelling  of  the  vessels  of  the  hand ;   (4)  Warty 
hands;  (5)  Callosities  of  the  hands;   (6)  Trembling  of  the 
bands;   (7)  Tetter  of  the  hands  and  arms;    (8)  Sweaty 
bands;   (9)  Tailor's  thumb;  (10)   Warped  fingers;    (11) 
Saperaumerary  fingers;   (12)  Chilblains   of  the   fingers; 
(13)  Shoulder-of-mutton  hand;    (14)  Itch  of  the  hands 
and  arms;  (15)  Deformities  of  the  nails:  (a)  nails  ragged 
at  the  root ;    {b)  hooked  nails ;    (c)  too  short  nails ;  (rf) 
decidaous   and  ass-backed  nails;    (e)   knotty  nails;    (/) 
spotted   nails;    {ff)  split-nails;  {h)  livid   nails;  (16)  The 
left-handed. 

The  fourth  book  is  devoted  to  deformities  of  the  head, 
and  is  followed  hy  a  chapter  on  the  voice.    The  appendix , 
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forming  the  third  volume^  contains  an  answer  to  cei 
criticisms  upon  the  work. 

A  quarter  of  a  century  after  the  publication  of  Anc 
work^  the  treatment  of  club-foot  obtained  great  notoi 
in  England^  France^  and  Switzerland^  through  the  lab 
of  certain  men  who  largely  advertised  a  cure  for 
deformity  by  means  which  were  kept  secret.  The  i 
celebrated  of  these  charlatans  were  Tiphaisne,  of  Paris, 
Venel,  of  Catiton  Berne.  Tiphaisne  appears  to  have  1 
an  ingenious  mechanist.  Yenel  was  a  medical  ma 
humane  character^  who  had  ultimately  purposed^  i 
believed,  to  have  purged  his  reputation  of  the  un 
fessional  taint  which  attached  to  it  from  his  ha 
voluntarily  placed  himself  in  the  category  of  quacks ; 
death  cut  him  off  before  he  carried  his  good  intent 
into  effect.  He  established  an  institution  for  the  cu: 
club-foot,  and  his  successes  excited  considerable  attei 
in  Germany.  From  a  former  patient  a  tolerably  coi 
idea  of  VeneFs  method  of  treatment,  and  the  mechai 
means  he  used,  was  obtained  by  Dr.  Ehremann. 
latter  had  an  imitation  of  VcncPs  apparatus  fabricate 
iron.  This  was  seen  and  copied  by  Bruckner  of  G< 
and  Naumburg  of  Erfurt.  Naumburg*  published 
results  he  had  obtained  with  Venel's  machine  in  1 
and  Bruckner,t  in  1798.  The  machine  and  its  applicf 
have  been  thus  described : — ^'  The  foot  was  fastened 
leather  buskin  with  a  strap  attached ;  then  while 
covered  it  was  placed  in  an  iron  box,  and  the  strap  ass: 
in  holding  the  limb  immovable.  The  iron  box  or  sh- 
a  very  complicated  apparatus  with  a  staff  or  lever  to 
up  the  leg,  and  is  composed  of  movable  plates,  screws, 
which  gradually  squeeze  the  part  into  a  normal   sli 

*  *  Abhandlung  uber  Vepkriimmungen.* 
t  '  Ueber  einwiU'ts  gedrehte  FiiUse.' 
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vhile  the  staff,  turning  the  foot  on  its  long  axis,  causes 
the  sole  to  face  directly  downwards  instead  of  inwards. 
One  great  feature  of  the  treatment  was  the  slowness  witli 
which  it  was  commenced,  the  machine  being  at  first 
applied  only  for  an  hour,  and  with  very  little  tension 
daily;  then  both  time  and  force  were  gradually  increased 
until  the  child  could  bear  its  application  during  the  night. 
It  generally  took  two  years  to  complete  the  cure  either 
by  this  method  or  that  of  Tiphaisne/'* 

Tiphaisne's  name  is  intimately  associated  with  the  in- 
vention of  Scarpa's  well-known  shoe  for  the  treatment 
of  club-foot.  The  story  goes,  that  Scarpa,  in  1781, 
daring  a  residence  in  Paris,  chanced  to  pass  Tiphaisne's 
house.  His  attention  was  attracted  by  sundry  paintings 
of  deformed  feet  suspended  about  the  door.  He  learned 
that  these  were  drawings  of  children's  feet  which  Tiphaisne 
asserted  that  he  had  perfectly  cured.  Scarpa  sought 
Tiphaisne's  acquaintance,  but  he  failed  to  obtain  from 
him  any  knowledge  of  his  method  of  treatment,  except 
on  one  occasion  when  Tiphaisne  made  the  oracular  obser- 
vation :  "  Nature  will  not  yield  to  violence,  but  only  to 
gradual  force.^'  Being  foiled  in  gathering  the  informa- 
tion he  wanted  by  fair  means,  Scarpa  discreditably  had 
recourse  to  foul.  He  bribed  Tiphaisne's  housekeeper, 
and,  during  the  absence  of  her  master,  obtained  admission 
to  his  private  room.  There  he  found  nothing  to  satisfy 
hia  desires  but  a  steel  spring  lying  on  a  cushion.  This 
fragment  of  an  apparatus,  however,  prompted  the  Italian 
anatomist's  ingenuity,  and  after  a  few  experiments  on 
spring-power,  he  devised  the  shoe  which  bears  his  name, 
and  which  was  described  by  him  in  his  Monograph,  ^  SuUc 
Piedi  Torti,'  published  in  1803.t 

•  •  Brit  and  For.  Med.-Chir.  Rev./  Oct.,  1861. 

t  The  ftory  is  told  by  Malfatti^  in  a  preface  to  his  German  tT%.Ti«\sA>\ou 
of  ScarpaV  "Monographs 
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The  style  of  dress  worn  by  ladies  at  tlie  close  of  ttc 
18th  century  gave  a  great  impulse^  particularly  in  France^ 
to  the  treatment  of  deformities  generally.  It  was  so 
scanty^  and  clung  so  closely  to  the  figure,  as  to  render 
apparent  any  defect  in  the  trunk  or  legs.  Hence  a 
rage  arose  for  deformity  curers. 

The  popular  feeling  facilitated  that  more  accurate  and 
systematic  study  of  deformities  inaugurated  by  Andry. 

In  1768,  M.  le  Vacher  made  public  in  the  fourth 
volume  of  the  '  Memoires  de  PAcademie  Boyale  de  Chirur- 
gie  de  Paris/  an  apparatus  for  supporting  the  head  and 
gradually  extending  the  spine  in  cases  of  curvature.  The 
apparatus  is  carried  by  a  strong  well-fitting  corset.  A 
stout  perpendicular,  movable  iron  rod,  fixed  to  a  socket 
behind,  ascends  to  the  occiput.  From  the  upper  extremity 
an  arch  springs,  which  passes  over  the  summit  of  the  head 
and  nearly  touches  the  forehead.  From  this  arch  is 
suspended  a  bow  of  polished  steel,  which  hangs  over  the 
head  from  ear  to  ear,  and  carries  chin  and  occipital 
straps.  When  the  instrument  is  adjusted  the  head  is 
held  erect,  and  the  perpendicular  rod  can  be  elevated  or 
lowered  by  means  of  a  ratchet  and  spring. 

Subsequently  the  writings  of  Pott*  in  England,  and  of 
David,t  of  Rouen,  in  France,  placed  the  knowledge  of 
the  pathology  of  spinal  curvature  on  a  much  more  satis* 
factory  basis. 

In  1794,  Schmidt,  of  Marburg,  constructed  an  instru- 
ment for  the  treatment  of  spinal  curvature,  by  means  of 
which  the  whole  weight  of  the  upper  part  of  the  trunk 
was  supported.  This  instrument  closely  approaches  the 
type,  and  is  fabricated  essentially  on  the  same  principles 

*  'Remarks  on  that  kind  of  Palsy  of  the  Lower  Limbs  which  is 
frequently  fonnd  to  accompany  a  Carvatore  of  the  Spine,'  1779. 
t  '  Le9on8  Cliniqnes  sur  lea  Maladies  de  I'Appareil  Locomoteur/  1779. 
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upon  which  all  succeeding  instruments  for  the  effective 
relief  of  this  deformity  have  been  formed.  A  metal  band 
encircles  the  trunks  resting  upon  the  crests  of  the  ilia.  This 
band  carries  two  metal  rods,  which  pass  up  one  on  each 
side  of  the  body,  and  terminate  in  crutch  handles  beneath 
the  armpits.  The  rods  are  joined  together  at  the  upper 
extremity,  and  steadied  by  a  plate  which  passes  across 
the  shoulders. 

In  the  same  year  Mr.  Sheldrake  published  his  work 
entitled  *  Observations  on  the  Causes  of  the  Distortions  of 
the  Legs  of  Children,  and  the  Consequences  of  the  Pernicious 
Means  generally  used  with  the  intention  of  Curing  them/ 
He  discussed  the  defective  principles  upon  which  instru- 
ments for  the  treatment  of  deformities  were  constructed 
Mid  their  frequent  misapplication.  Admitting  that  they  were 
framed  upon  principles  not  altogether  inapplicable  to  the 
diseases  they  were  intended  to  cure,  he  pointed  out  that 
they  were  inadequate  for  the  purpose,  and  that  not  one 
patient  in  twenty  upon  whom  they  were  applied  in  the 
common  way  derived  any  benefit  from  the  use  of  them. 
He  animadverted  strongly  upon  the  weight  and  cumber- 
someness  of  the  instruments  in  common  use,  and  the 
difficulty  of  movement  among  children  to  whom  they  had 
teen  applied.  He  further  introduced  the  lever  into  prac- 
tice, and  writing  of  the  instrument  he  constructed  for  the 
treatment  of  club-foot,  he  says,  "  The  idea  upon  which 
this  method  is  founded  is  to  substitute  a  spring  so  adapted 
to  the  nature  of  the  distortion,  that  when  bound  upon  the 
Kmb  its  action  will  draw  the  deformed  parts  into  their 
natural  situation  when  it  is  necessary  to  allow. of  motion 
in  the  limb ;  that  motion,  by  increasing  the  action  of  the 
spring,  accelerates  the  cure.^^ 

In  1796,  Dr.  Darwin*  showed  the  value  of  recumbency 

•  *  Zoonomia/  roh  it,  p.  87* 
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in  the  treatment  of  spinal  curvature;  and  he  recom- 
mended a  chair  to  which  was  attached  a  head-swing 
somewhat  after  the  fashion  of  Le  Vacher's,  and  crutches 
upon  the  principle  of  Schmidt^s  instruments. 

In  1801^  the  professional  estimate  of  the  treating  of 
deformities  was  summed  up  in  the  following  words  by 
Benjamin  Bell :  *  '^  It  has  been  a  prevailing  opinion 
among  practitioners,  that  little  advantage  is  to  be  derived 
from  any  remedies  that  we  can  employ  for  distorted 
limbs,  and  they  have  seldom  made  any  attempt  to  cure 
them.  In  consequence  of  which,  this  branch  of  practice 
has  been  almost  universally  trusted  to  itinerants  or  to 
professed  bone-setters.  In  this,  however,  we  are  wrong : 
in  saying  so  I  can  speak  with  confidence,  founded  on 
much  experience,  having  early  in  life  observed  the  misery 
to  which^  patients  were  reduced.  I  was  resolved  to  make 
some  attempts  for  the  relief  of  such  as  might  apply  to  me, 
however  small  the  chance  might  be  of  succeeding;  and 
in  various  instances  I  have  had  the  satisfaction  of  reliev- 
ing, and  in  some  cases  of  curing  completely,  patients  who 
had  been  lame  for  several  years,  and  where  it  was  not 
expected  that  anything  could  be  done  for  their  advan- 
tage. ^  ^  ^  *  Various  machines  have  been  invented  for  the 
removal  of  distortions  of  the  spine  by  pressure.  All  of 
these,  however,  do  harm,  and  ought  not  to  be  used.  It 
must  at  once  appear  to  whoever  is  acquainted  with  the 
anatomy  of  these  parts,  and  with  the  nature  of  this  dis- 
ease, that  the  displaced  bone  is  never  to  be  forcibly 
pushed  into  its  situation ;  and  if  this  cannot  be  done,  it 
is  obvious  that  no  advantage  is  to  be  derived  from  the 
practice,  while  it  is  evident  that  much  harm  may  ensue 
from  it.  In  all  distortions  of  the  spine  it  is  an  object  of 
the  first  importance  to  support  the  head  and  shoulders. 

*  'A  Sj'stcm  of  Surgery/  7th  edition,  vol.  vii,  p.  197  and  p.  218. 
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If  this  is  neglected,  the  weight  of  the  head  tends  almost 
constantly  to  increase  the  curvature/' 

At  the  time  when  Bell  wrote,  Schmidt  had  shown  the 
true  principle  upon  which  the  upper  part  of  the  trunk  was 
to  be  supported  in  spinal  curvature ;  and  Sheldrake  had 
pointed  out  the  error  of  too  great  weight  in  the  construc- 
tion of  instruments,  and  the  importance  of  their  being  so 
fabricated  as  to  interfere  in  the  least  degree  with  locomo- 
tion. He  had,  moreover,  introduced  the  use  of  the  lever 
in  the  treatment  of  distortion.  The  screw  had  long 
before  been  adopted  in  treatment.  Every  other  form  of 
mechanical  apparatus  for  the  amelioration  of  deformities 
in  a  more  or  less  crude  form  was  also  in  use.  The  great 
principles  of  mechanical  therapeutics  had,  indeed,  been 
laid  down,  but  another  half  century  was  required  for  their 
elaboration  and  systemisation. 

Men  throw  aside  the  influence  of  tradition  with  diffi- 
culty, and  even  at  the  dawn  of  a  true  science  of  meclian- 
ical  therapeutics  we  find  a  reproduction  of  some  of  the 
rudest  efforts  of  more  primitive  times.  For  example, 
Sheldrake  revived  the  practice  of  suspension,  divested, 
however,  of  the  roughness  of  a  more  remote  period.  lie 
conjoined  suspension  with  recumbency.  He  invented  an 
apparatus  consisting  of  a  frame  so  constructed  that  the 
surface  on  which  the  patient  reclined  could  by  means  of 
a  winch  and  pulley  be  raised  into  a  vertical  position. 
Whilst  in  this  state,  the  patient's  head  was  secured  to  the 
apparatus  by  a  strap  passing  under  the  occiput  and  ano- 
ther under  the  chin.  These  two  straps  were  next  secured 
to  an  arched  piece  of  metal  fixed  to  the  upper  margin  of  the 
reclining  surface,  and  this  curved  piece  of  metal  was  then 
wound  up  until  the  patient's  neck  and  spine  were 
stretched  to  such  an  extent  as  to  place  the  body  on  tip- 
toes.    When  this  was  done,   the  inclined  BUtlac^  '^^'^ 
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lowered  to  an  angle  of  25",  and  the  patient  left  for  the 
night.  (Pig.  10.)  During  the  day  «  spinal  aapport, 
Bomewhat  after  the  faahioQ  of  Schmidt's,  was  fitted  to 
the  patient. 

Fig.  10. 


Early  in  the  present  century.  Dr.  L.  Harrison  revived 
the  ancient  treatment  of  spinal  curvature  by  violent  ex- 
tensions, suspension  by  pullies,  and  severe  pressure  oa 
the  protruding  part.  He  also  made  use  of  a  passive 
means  of  extension  by  the  aid  of  an  inclined  couch. 
(Fig.  11.)  The  patient  was  laid  on  the  back,  and  tlie 
head  fixed  in  a  padded  receptacle,  like  a  horse's  collar. 
The  couch  was  then  raised  to  an  angle  of  25°,  the  whole 
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weight  of  the  body  in  this  position  dragging  upon  the 
kead. 

Fio.  11. 


I  have  briefly  sketched  the  history  of  the  mechanical 
treatment  of  deformities  to  the  period  when  the  main 
principles  of  mechanical  therapeutics  had  been  worked 
out.  To  follow  the  development  of  these  principles,  and 
the  growth  of  a  scientific  system  of  mechanical  thera- 
peutics in  the  past  half  century  would  require  space  equal 
to  that  of  the  entire  book.  The  facts  of  greatest  interest 
in  reference  to  the  perfection  of  certain  instruments  and 
forms  of  apparatus  will  be  given  in  the  body  of  the  work, 
in  their  proper  place.  The  book  itself  will  show  the  com- 
pleted results  of  the  half-century^s  labours. 

Mechanical  therapeutics  has  advanced  pari  passu  with 
surgical  pathology.  In  1834,  a  vast  impulse  was  given  to 
the  treatment  of  certain  deformities  by  Stromeyer^s  intro- 
duction of  the  practice  of  subcutaneous  tenotomy.  Two 
centuries  had  passed  before  the  idea  of  Mincius  bore  fruit. 
Sartorius  (1806),  and  Delpech  (1816),  had  made  abortive 
attempts  in  the  same  direction.  In  1837,  Dr.  Little 
introduced  Stromeyer's  practice  into  London,  and  the 
Orthopfiedic  Hospital  was  established;  and  in  \^^  \\e 
published  his  work  on  the  ^Nature  and   Treatment   of 
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Club-foot,  and  analogous  Distortions  with  and  without  sur- 
gical operation,'  In  the  same  and  following  year  Dr. 
Little's  classical  lectures^  since  published  in  a  separate 
form,  on  the  '  Nature  and  Treatment  of  the  Deformities  of 
the  Human  Frame/  appeared  in  the  '  Lancet/ 

To  the  writings  of  this  gentleman  and  of  Mr.  John 
Bishop,  F.R.S.,  it  is  chiefly  due  that  the  knowledge  of 
deformities  in  this  country  was  placed  on  a  sound  basis. 
As  this  knowledge  advanced  so  also  did  mechanical  the- 
rapeutics^ and  the  latter  now  claims  recognition  as  a 
distinct  branch  of  the  art  and  science  of  medicine^ — with 
what  justice  the  following  pages  must  show.* 

V.  It  is  an  easier  task  to  restore  the  symmetry  of  a 
distorted  limb  or  spine  by  the  employment  of  mechanism, 
and,  where  needed,  of  tenotomy,  than  to  reinvigorate  a 
muscle  wasted  by  disease.  The  latter  object  can  be  satis- 
factorily achieved  only  by  systematic  exercise  of  the  debi- 
litated muscle.  Thus  the  gymnasium  becomes  a  necessary 
ally  to  the  treatment  of  deformities,  and  gymnastics  hold 
an  important  position  in  mechanical  therapeutics. 

In  almost  all  large  continental  cities  the  treatment  of 
deformities  by  a  combination  of  welUdirected  muscular 
exercises  with  skilfully  adapted  mechanism  has  so  long 
been  pursued  as  to  have  become  a  customary  arrange- 
ment. In  Vienna,  Berlin,  Stuttgard,  Dresden,  Munich, 
&c.,  special  institutions  ai:e  established  for  the  purpose  of 
carrying  out  in  the  most  perfect  form  the  principles  and 
practice  of  this  method. 

In  England  the  utility,  nay,  necessity  of  gymnastics  in 
the  treatment  of  deformities  has  not  received  that  full 
recognition  which  is  desirable.  Having,  when  visiting  the 
orthopractic  institutions  on  the  Continent,  seen  the 
manifest  advantages  which  result  from  a  combination  of 

•  See  page  5. 
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gymnastics  with  mechanical  appliances,  I  felt  exceedingly 
desirous  of  introducing  a  similar  plan  into  England,  and 
built  a  large  gymnasium  in  London  for  the  purpose ;  but 
although  this  was  most  energetically  sustained  for  five 
years  I  regret  to  say  that,  beyond  my  own  patients, 
scarcely  a  dozen  persons  availed  themselves  of  its  use. 
^Vhat  rendered  the  matter  more  remarkable  was  that 
a  considerable  number  of  the  cases  submitted  to  this 
combined  treatment  experienced  the  greatest  possible 
benefit,  as  can  be  proved  by  records  which  I  preserved  at 
the  time.  Since  this  period  gymnastics  have  been  more 
encouraged,  and  several  large  establishments  now  exist 
where  they  are  specially  employed  for  the  amelioration 
of  deformities. 

Gymnastics  are  alone  required  for  the  relief  of  the 
slighter  kinds  of  deformity  of  the  spine  and  limbs ;  and 
the  graver  degrees  of  distortion  may  be  much  ameliorated 
by  their  aid.  The  special  gymnastics  for  different 
deformities  will,  therefore,  be  detailed  in  the  following 
pages. 

Gymnastics,  moreover,  are  the  chief  means  which  we 
possess  for  the  prevention  of  deformities. 

When  the  human  race  is  advancing  in  the  scale  of 
civilisation  in  the  rapid  manner  so  characteristic  of  the 
present  time,  a  greater  degree  of  physical  strength  is 
iiceded,  if  we  would  escape  degeneration,  to  encounter  the 
^ere  bodily  strain  induced  by  the  over-tension  (so  to 
speak)  of  life.  Let  any  one  who  questions  the  danger  of 
*  future  degeneracy  of  race  under  present  arrangements 
^it  a  fashionable  English  boarding-school,  and,  in  the 
deUcate  features  of  the  majority  of  the  pupils,  he  will  see 
kow  little  chance  there  is  for  the  cultivation  of  that 
healthy  bodily  vigour  which  is  necessary  for  the  propaga- 
tion of  a  powerful  people. 
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Latterly,  the  habit  of  restraining  all  exhibition  of  play- 
ful gaiety,  under  the  impression  that  it  betrays  vulgarity 
of  manner,  has  been  attended  with  the  most  serious  con- 
sequences to  the  physical  development  of  the  rising 
generation.  I  firmly  believe  that  the  enormous  increase 
in  spinal  curvature  which  has  taken  place  during  the  last 
twenty  years  may  be  traced  much  more  to  the  impru- 
dence of  forbidding  "  romps/^  and  other  robust  exercises 
of  ^^  childhood  taking  holiday/'  than  to  any  supposititious 
diminution  in  the  constitutional  power  of  mankind. 
What  is  needed  for  the  purpose  of  counteracting  this 
serious  and  growing  evil,  is  to  insist  upon  the  adoption  of 
regulated  gymnastic  movements  during  a  certain  period 
of  the  day,  accompanied,  as  far  as  practicable,  with  free 
and  unrestrained  bodily  exercise.  This  especially  refers 
to  those  persons  who  are  healthy ;  but  where  debility  of 
constitution  exists,  a  systematic  course  of  *' movements" 
should  be  adopted  without  loss  of  time.  In  order  to  ac- 
complish this  object  in  a  manner  certain  to  produce  the 
desired  result,  it  is  necessary  that  all  the  muscles  of  the 
body  should  be  gradually  brought  into  gentle  exercise. 
It  might  be  considered  that  walking,  riding,  or  the  ordi- 
nary actions  of  daily  life,  would  be  sufficient  for  the 
purpose;  but  such  is  not  the  case,  and  for  this  reason, 
that  from  lassitude  all  the  general  exercises  dependent 
upon  voluntary  activity  are  imperfectly  formed.  The 
superintendence  of  the  gymnasiarch  is  needed  to  produce 
such  an  amount  of  well-regulated  motion  in  each  set  or 
system  of  muscles  that  the  body  may  be  gradually  im- 
proved in  strength. 

A  national  pride  is  felt  in  the  stalwart  proportions  and 
manly  symmetry  exhibited  in  the  persons  of  our  "  House- 
hold Troops.^'  Knowing  that  they  are  but  the  trained 
and  well-cultivated  representatives  of  the  physical  stamina 
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abandantly  to  be  found  in  all  our  rural  districts^  it  ap- 
pears surprising  that  we  have  done  so  little  systematically 
to  improYe  the  muscular  development  of  our  youths  and  to 
dierish  and  strengthen  those  thews  and  sinews  which  in 
doe  time  will  be  called  upon  to  bear  the  attrition  and 
tormoil  of  our  modem  go-ahead  life. 

In  former  ages^  the  tilting  and  the  wrestling-grounds 
fornished  ample  exercise  for  the  physical  powers  both  of 
the  noble  and  the  serf;  but  now-a-days  the  head  usurps 
the  place  of  the  arm^  and  an  enfeebled  condition  of  the 
body  is  too  often  the  penalty  attached  to  a  highly-culti- 
fated  mind. 

If  defective  physical  were  at  all  times  accompanied 
by  a  higher  degree  of  intellectual  activity,  it  might  be 
argaed  that  tlie  loss  in  one  direction  was  more  than 
ooonterbalanced  by  the  gain  in  another.  But  this  is  not 
the  case,  and  it  too  often  happens,  where  the  deficiency  is 
a  sign  of  deterioration  of  race,  that  the  mind  suffers  equally 
with  the  body.  Healthy  activity  of  body  and  mind  are,  as 
a  rale,  correlative. 

Nature,  we  learn  from  the  wise  and  beneficent  laws  of 
human  organization,  has  clearly  decreed  that,  unless  the 
various  parts  of  her  handiwork  intended  for  special  aims 
and  uses  are  regularly  made  to  fulfil  their  destined 
purposes,  an  entire  perversion  of  her  original  plans  is 
entailed ;  that  which  ought  to  be  a  strong  and  vigorous 
frame  becoming  a  weak  and  emaciated  machine,  defective 
alike  in  power  and  symmetry.  Man  not  only  improves 
and  perpetuates  the  ethnological  and  physiological  ad> 
vantages  which  are  gained  by  the  mingling  of  races,  but 
he  also  increases  and  perpetuates  any  organic  and  physical 
defects  which  are  established  by  non-adherence  to  the 
conditions  implied  in  the  adaptability  of  the  different 
parts  of  the  human  frame  to  their  several  uses.      \ioNN 
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readily  do  we  discover  the  inevitable  results  which  follow 
from  the  possession  of  a  Sybaritic  form^  when  contemplated 
as  the  type  of  a  people. 

The  ancient  Greeks  and  Romans^  when  the  habits  of 
the  bath  and  attendance  at  the  theatre  superseded  the 
exercises  of  the  chariot-ring  and  the  cestus^  rapidly  became 
the  inferiors  of  iiieighbouring  populations^ to  whom  luxurious 
living  and  corrupt  and  enervating  pastimes  were  as  much 
matters  of  abhorrence  as  the  nations  which  found  leisure 
in  them  were  the  objects  of  their  disgust  and  hatred. 

To  avert  any  approach  to  the  degeneracy  of  form  and 
character^  such  as  is  well  known  to  have  reduced  the  once 
masculine  energy  of  the  Roman  people  to  the  state  of 
indolence  and  inactivity  exhibited  by  their  descendants  of 
our  own  times^  a  judicious  course  of  gymnastics  for  our 
youth  is  earnestly  to  be  desired.  Such  a  course  is  espe- 
cially needed  to  prevent  the  more  immediate  danger  of 
deformity. 

I  do  not  think  that  any  reasonable  doubt  can  be  enter- 
tained that  a  great  number  of  those  cases  of  malformation 
and  distortion  which  are  so  painful  to  our  eyes^  and 
mortifying  to  our  pride,  are  largely  owing  to  an  absence 
of  physical  culture  on  the  part  of  the  deformed  individuals. 

As  a  means  of  guarding  against  and  preventing  the 
origin  and  perpetuation  of  these  evils,  it  is  to  be  hoped 
tliat  well-regulated  bodily  exercises  will  be  more  largely 
cultivated. 

The  great  Volunteer  movement  may  be  looked  upon 
as  a  vast  gymnastic  training  of  the  youth  of  the  nation ; 
and  in  this  sense  alone  its  value  cannot  well  be  over- 
estimated. 

Whilst,  however,  physical  exercise  is  undoubtedly  at- 
tended with  many  considerable  advantages,  it  must  not  be 
forgotten  that  it  is  quite  possible  to  carry  it  to  excess,  and 
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thus  lead  to  the  prodaction  of  much  mnsctdar  exhaustion 
and  consequent  detriment  to  general  health.  In  our  large 
public  schools,  where  the  spirit  of  emulation  is  particu- 
larly active^  great  harm  at  times  occurs  in  individual 
instances  hy  the  overtasking  of  physical  power  consequent 
npon  violent  gymnastic  feats,  lengthened  periods  of  rowing, 
h.  The  evils  attendant  upon  this  state  of  things  have 
recently  heen  ably  pointed  out  by  Mr.  Skey,  and  more 
care  now  appears  to  be  exercised  by  those  who  have  the 
luperintendence  of  the  physical  training  of  youth. 
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THE  HEAD  AND  NECK,  THEIR  DEFORMITIES,  DEBILITIES, 

AND  DEFICIENCIES. 

I. — Deformities. 

The  head  and  neck^  although  liable  to  many  defects  of 
symmetry,  are  less  subject  to  deformity  than  the  trunk 
^^i  extremities.    This  is  remarkable  when  the  nicety 
^tb  ivhich  the  skull  is  poised  upon  the  spinal  column, 
^e  number  and  complex  arrangement  of  the  muscles 
attached  to  it  and  to  the  cervical  vertebrae,  and  the  great 
Sexibility  of  the  upper  segment  of  the  spine,  are  consi- 
dered.   Several    causes    may  be  indicated  as  probably 
^Wng  rise  to  this  comparative  freedom  from  distortion. 
fii^,  the  weight  supported  by  the  cervical  vertebrae  is 
^ot  great.    This  important  source  of  spinal  deflection  in 
tbe  dorsal  region^  when  the  ligaments  are  weakened,  and 
Ae  intervertebral  substances  or  the  vertebrae  themselves 
Affected  by  disease^  is  diminiahed  to  the  greatest  extend  m 
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the  cervical  region.  Again^  the  muscles  of  the  neck,  as 
those  of  the  trunks  are  less  liable  to  permanent  contrao- 
tion  than  the  muscles  of  the  extremities.  It  is  probable, 
moreover,  that  spastic  contraction  of  the  muscles  of  the 
neck,  as  a  rule,  give  rise  to  a  less  degree  of  deformity 
than  the  same  condition  of  the  muscles  of  the  extremities. 
It  would  seem,  indeed,  as  if  the  degree  of  deformity  aris- 
ing from  permanent  contraction  of  a  muscle  was  less 
dependent  upon  the  situation  of  the  muscle  than  upon  its 
bulk  and  length.  Eor  example,  the  longest  muscle  con- 
necting the  head  with  the  thorax,  and  entering  more 
largely  than  any  other  muscle  into  the  different  move- 
ments of  the  neck,  is  the  sterno-cleido  mastoideus.  The 
space  over  which  this  muscle  acts  is  much  less  than  that 
over  which  either  the  tibialis  anticus  or  gastrocnemius 
acts ;  and  the  degree  of  deformity  arising  from  spasmodic 
contraction  of  the  iSrst-named  muscle  is  projj^ortionally 
less  than  that  which  arises  from  morbid  contraction  of 
either  of  the  last-named  muscles.  Spasmodic  action  of 
the  sterno-cleido  mastoideus^  unless  excessive,  rarely  pro- 
duces very  marked  deflection  of  the  skull ;  but  slight 
spastic  contraction  of  the  tibialis  anticus  or  gastrocnemius 
gives  rise  to  considerable  deformity  of  the  foot.  This 
difference  of  result  is  to  be  accounted  for  (1)  by  the  dif- 
ference in  the  amount  of  force  exercised  by  the  several 
muscles  upon  their  points  of  insertion  and  attachment; 
and  (2)  by  their  different  ranges  of  action.  Thus  the 
retractile  power  of  the  tibialis  anticus,  in  its  course  from 
the  upper  third  of  the  tibia  and  fibula  to  the  os  sea- 
phoides,  extends  over  a  space  of  fourteen  inches ;  but  the 
retractile  power  of  the  sterno-cleido  mastoideus  is  limited 
to  a  space  of  five  inches.  Again,  the  bulk  of  the  con- 
tractile issue  of  the  former  muscle  is  greater  than  that  of 
the  latter. 
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The  defonnities  to  wluch  the  head  and  neck  are  liable 
are: 

1.  Antxkior  curvature  of    the    neck    (round 

shoulders^  80  called). 

2.  Wry  neck. 

3.  Distortions  arising  from  burns  and  other 

injuries. 

1.  Anierhr  curvature  is  the  commonest^  and  also  the 
simplest  deformity  of  the  neck.     It  is  commonly  known 
as  nnrnd  shoulders.    The  hitched  up  and  arched  shoulders 
whieh  characterise  this  deformity  are  sufficiently  indicated 
by  the  popular  designation.     Anterior  curvature  is  chiefly 
oiet  with  among  the  young,  and  is  frequently  the  result 
of  an  ill  habit.     More  frequently  it  is  an  indication  of  an 
enfeebled  frame.     From  the  great  flexibility  of  the  cervi- 
cal portion  of  the  spinal  column,  the  ready  yielding  of  the 
vertebral  ligaments,  and  the  aptitude  of  muscles  to  adapt 
themselves  to  definite  modes  of  action  impressed  upon 
them,  the  neck  is  very  liable  to  be  fixed  permanently  in 
any  exaggerated  curve  to  which  it  may  have  been  habitu- 
ally subjected  in  childhood  and  adolescence.     The  habit 
of  stooping  contracted  by  indolent,  lounging  children,  is  a 
common  source  of  anterior  curvature.     The  over-studious 
are  also  subject  to  the  same  deformity  from  the  constant 
bending  forwards  of  the  head  and  neck  over  the  book  or 
the  desk.     Weakly,  overgrown  children  are  most  liable  to 
suffer  from  round  shoulders.     The  want  of  vigour  in  the 
whole  system  predisposes  to  the  deformity.     The  muscles 
in  these  children  appear  to  suffer,  as  it  were,  from  perma- 
nent fatigue,  and  the  ligaments  are  deficient  in  elasticity. 
The  head   is  not  carried  well,  and   sinks  between   the 
shoulders.      The    neck,    imperfectly    "  stayed  ^^    by    its 
muscles   and  iigaments,  is  unable  fully  to  suppott  \\v^ 
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superincumbent  mass^  and  drop9  forward.  The  habits  of 
school  life  exaggerate  these  evib^  and  it  often  happens 
that  a  degree  of  deformity  is  induced  which  painfully 
embitters  after-life. 

Occasionally  this  variety  of  deformity  is  caused  by 
imperfect  expansion  of  the  chesty  consequent  upon 
pleuritic  or  bronchial  mischief.  It  becomes^  under  such 
a  condition^  a  matter  of  importance  to  adopt  such  means 
as  shall  tend  to  expand  the  chesty  and  thereby  increase 
the  space  of  the  thorax  within  which  the  lungs  are 
contained. 

Anterior  curvature  of  the  neck  readily  yields  to  mecha- 
nical treatment.     In  its  simplest  form^  where  the  falling 
of  the  head  forwards  is  merely  due  to  muscular  lassitude^ 
the  readiest  way  for  remedying  the  deformity  is  that  of 
applying  a  silken  band  around  the  head  sufficiently  tight 
to  avoid  displacement  from  accidental  movement.     To  the 
back  of  this  band^  and  on  each  side  of  the  occiput^  two 
elastic  straps  are  fixed.     Around  the  body  just  beneath 
the  arms^  another  silken  band  is  fastened  which  affords 
means   of  attachment   for  the  india-rubber  straps.     On 
tightening  these,  the  head  is  compelled,  by  the  elastic 
force  of  the  straps,  to  hold  itself  erect ;    and  the  debili- 
tated muscles  are  exercised  and  strengthened.     Another 
means  for  correcting  round  shoulders  is  the  ordinary  skip- 
ping-rope, which  should  be  sedulously  practised  four  or 
five  times  during  the  day,  and  from  five  to  ten  minutes  at 
a  time.     The  patient  should  skip  backwards,  and  change 
the  feet  at  each  alternate  step,  first  placing  the  right  and 
then  the  left  one  forward.     The  head  itself  should  also  be 
held  as  erect  as  possible  during  the  act  of  skipping.   This  is 
an  invaluable  exercise  for  such  cases.     For  more  advanced 
instances  of  deformity  the  instrument  best  adapted  is  a 
leathern  back-board  to  be  attached  to  the  shoulders,  and 
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a  chin-rest.  The  back-board  consists  of  a  padded  plate^ 
which  is  fixed  against  the  shoulder-blades^  the  shoulders 
being  held  backwards  by  leathern  caps  attached  to  the 
plate.  The  head  is  supported  in  an  erect  position  by 
a  cup-shaped  rest  for  the  chin.  The  chin-rest  and  the 
back-plate  are  held  in  position  by  rods  fixed  to  a  leathern 
band  which  passes  round  the  waist.  The  following  wood- 
cut (Fig.  12)  shows  the  construction  and  mode  of  applica- 
tion of  this  instrument. 

The  back-plate   and   chin-rest  have  been,  to   a  great 
extent,  discarded  by  modern  practitioners,  and  their  place 

Fig.  12. 


^uppUed    by    more    complicated    pieces    of    mechanism, 
fireatly  as  this  form  of  appliance  has  been  rid\c\i\ed  )ft^ 
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modern  orthopaedists^  there  cannot  be  the  least  doubt  bat 
that  the  ladies  of  the  last  generation  owe  their  superioritf 
of  form  very  largely  to  the  daily  use  of  this  simple  mechik 
nical  arrangement.     It  is  now^  however^  classed  with  ihe 
things  of  the  past ;  and  rarely  resorted  to  except  by  the 
female  members  of  some  family  which  still  clings  to  the 
traditional  back-board  and  collar  of  former  days.    It  is 
much  to  be  regretted  that  this  appliance  is  no  longor 
made  use  of  in  ladies'  schools,  as  much  deformity  and  loss 
of  health  would  be  prevented.     In  the  slighter  caaes  of 
anterior  curvature  no  instrument    gives  more  effoeftiie 
relief  when  properly  applied^  and  none  is  so  little  eostly. 

When,  however,  the  anterior  curvature  occurs  in  an 
exaggerated  form,  or  is  complicated  with  contraction  of 
the  pectoral  muscles,  provision  has  to  be  made  for  the 
gradual  restoration  of  the  head  and  neck  to  their  normal 
position.  This  is  attained  by  various  modifications  of  the 
back-board  and  chin-rest,  according  to  the  requirements 
of  the  case.  Mechanism  for  extension  is  easily  adapted 
to  the  instrument  described,  which  forms  the  type  from 
which  the  more  elaborately  constructed  machines  for  the 
treatment  of  anterior  curvature  are  mainly  derived. 

2.  Wry-neck  is  distinguished  by  permanent  contraction 
of  one  of  the  stemo-cleido  muscles,  and  has  its  origin 
either  in  spastic  action  or  structural  shortening,  but  more 
frequently  the  former,  which,  however,  after  existing  some 
time,  invariably  gives  rise  to  the  latter,  inducing  a  strong 
resistance  to  the  replacement  of  the  head  in  its  normal 
posture.  These  cases  usually  arise  like  strabismus  from 
disturbance  of  nervous  function,  but  this  once  established 
permanent  contracture  speedily  results,  and  mechanical 
measures  are  needed  for  successful  treatment.  To  complete 
the  case  satisfactorily  where  much  structural  shortening 
lias  taken  place,  division  of  the  tendon  of  the  rigid  muscle  is 
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necessary— an  operation  with  which  every  surgeon  is 
fiuniliar;  but  where  the  head  can  be  restored  to  its 
position  by  the  application  of  such  force  as  the  human 
knd  can  readily  nse^  it  is  better  to  trust  solely  to 
mechanical  means^  as  by  its  agency  a  better  equilibrium 
is  eventually  maintained  than  where  the  tendons  have 
been  separated.  The  contracted  muscles  soon  become 
tbed  out  by  well-directed  mechanical  appliances^  and  a 
bat  better  cure  is  gained. 

The  usual  features  of  this  deformity  are  that  the  head 
is  rotated  to  a  greater  or  less  degree  obliquely  on  its  axis^ 
t!i6  posterior  part  being  drawn  downwards  and  towards 
the  shoulder  on  the  side  of  the  affected  muscle^  while  the 
&ce  is  tilted  upwards  in  the  opposite  direction.  The  term 
^-neck  has  also  been  applied^  but  incorrectly^  to  the 
distortion  of  the  neck  which  arises  (1)  from  general  lateral 
cnirature  of  the  spine ;  (2)  from  caries  of  the  cervical 
^ertebrse;  (3)  from  the  contraction  of  the  cicatrix  of  a 
bam  or  ulcer ;  and  (4)  from  glandular  enlargement  con- 
fined to  one  side  of  the  neck. 

In  the  mechanical  treatment  of  genuine  wry-neck  the 
end  sought  is  to  replace  the  head  in  its  normal  position, 
and  so  retain  it  until  extension  of  the  morbidly  contracted 
stemo-cleido-mastoideus  muscle  is  induced.  The  means 
by  which  this  end  may  be  secured  are  also  those  best 
adapted  to  perfect  the  cure  of  a  case  in  which  tenotomy  has 
been  had  recourse  to. 

To  control  the  head  effectually,  and  at  the  same  time 
act  upon  the  cervical  vertebra,  are  among  the  greatest 
difficulties  which  the  mechanician  has  to  contend  with. 
The  head,  from  its  configuration,  is  naturally  disposed  to 
rotate  within  any  instrument  constructed  for  its  retention, 
the  &ce  becoming  oblique  in  its  vertical  plane.  The 
mechanician^  moneorer,  ia  limited  in  his  efforts  to  contto\ 
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the  motions  of  the  'head  by  the  necessity  of  so  arran^n; 
his  apparatus  that  it  shall  be  obtruded  as  little  as  possiUi 
upon  the  sight.  He  is  often  trammelled  in  the  greateil 
degree  by  the  natural  anxiety  of  patients  for  the  conceal* 
ment  of  the  instrument  beneath  the  dress. 

A  very  ingenious  piece  of  mechanism  for  the  treatmenl 
of  wry-neck^  in  which  the  rotation  of  the  head  is  pre^ 
vented  and  the  face  compelled  to  remain  stationary  ad 
entirely  under  the  influence  of  the  instrument^  is  coit 
structed  as  follows  (Fig.  13) : — It  consists  of  a  paddec 

Fig.  13. 


pelvic  band^  to  which  is  attached  a  vertebral  stem  witl 
horizontal  arm-pieces.  At  the  upper  extremity  of  th< 
vertebral  stem  a  neck-lever  is  fixed,  to  be  attached  oi 
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ed  at  will.  This  lever  is  formed  in  a  peculiar 
I.  It  passes  around  the  head  and  rests  by  its  outer 
lity  against  the  temporal  bone  on  the  side  towards 
the  head  is  deflected.  On  the  oppoute  side  of  the 
1  horisontal  lever  is  fixed,  also  springing  from  the 
ral  stem,  aifd  resting  against  the  lower  jaw.  The 
ral  lerer  has  a  vertical  axis,  moved  by  a  ratchet 
upon  toming  which  the  head  is  gently  pressed  in  a 
Dtal  direction.  The  lower-jaw  lever  also  acts  hori- 
ly,  but  in  a  different  plane.      (Fig.  14).     By  the 


ined  action  of  these  two  levers  the  contracted  stemo- 
HeoM  iDTucle  is  exteadedj  the  bead  restored  to  va 
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erect  position^  aud  the  chin  brought  into  the  mesial 
of  the  body.  From  the  position  of  the  lever,  displacec 
of  the  head,  when  the  instrument  is  properly  applie 
impossible,  and  by  a  little  modification  of  the  dress 
arrangement  of  the  hair  the  mechanism  may  be  ah 
entirely  concealed. 

An  apparatus  of  different  construction  is  in  use  at 
Orthopaedic  Hospital.    A  vertebral  stem  springs  fro: 

Fia.  15. 


pelvic  band.    To  the  upper  termination  of  the  stem 
afSxed  two  arm-pieces  and  &  liead-levet.    The  arm-pi( 
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pass  beneath  the  axillse.  The  head-lever  supports  a  padded 
metal  plate^  and  it  has  three  centres  of  motion  (Fig.  15^ 
A,  B^  c>.  The  metal  plate  is  curved  so  as  to  grasp  the 
occiput,  and  it  is  secured  in  position  by  forehead-  and 
diin-straps.  The  lever  can  be  moved  from  before  back- 
wards (a),  or  laterally  (b),  or  rotated  (c).  This  apparatus 
is  open  to  the  insuperable  objection  that  the  head  is  not 
finnly  retained  in  position^  and  it  is  a  matter  of  no  little 
surprise  that  it  should  for  so  long  a  time  have  been  used 
by  the  surgeons  of  the  institution  just  mentioned^  especially 
ss  its  imperfection  could  be  readily  remedied  by  the  simple 
addition  of  a  lateral  ratchet  lever  passing  along  the  side 
of  the  £Eu;e,  and  having  its  extremity  resting  against  the 
ckin,  thus  rendering  either  horizontal  rotation  or  lateral 
iisplacement  of  the  head  impossible.  The  following  draw- 
H  (Fig.  16)  explains  this  much-needed  addition  : 

Fio.  16. 


Bonnet  has  suggested  an  ingenious  apparatus  (Fig.  1 7] 
for  wry-neck,  which  answers  well  in  ordinary  cases.  It  is 
Dot,  however  to  be  trusted  in  cases  where  there  is  much 
contraction  of  the  sterno-cleido-mastoid  muscles,  as  the 
l^ase  of  the  head  is  not  sufficiently  under  control.  A  gutta- 
percha shield  is  fitted  to  the  back  and  shoulders,  and  is 
fixed  m  position  by  straps  passing  beneath  the  armpits 
tnd  round  the  wBist     To  the  upper  margin  of  the  i\\\e\dL 


64 


DEPORUITIBS. 


is  attached  a  metal  rod.  This  rod  is  curved,  aod  pi 
above  the  head,  and  it  can  be  moved  in  a  lateri 
antero-posterior  direction  hy  means  of  a  doable- 
ratchet  centre.  A  simple  screw  at  the  extremity 
rod  serres  to  connect  with  it  tvo  padded  metal 
adapted  to  grasp  the  head  on  each  side.     These 


when  fixed  in  position,  are  secured  by  a  strap  p 
beneath  the  chin.  When  this  instrument  is  applii 
head  may  be  moved  in  any  direction, 

The  iastrnments  hitherto  described  are  attached  : 
trunk  or  the  pelvis.  In  adults  this  is  occasional! 
dered  impossible  by  a  prominent  abdomen.  The  dif 
may  be  overcome  in  the  following  manner  (Fig.  ] 
A  carred  piece  of  steel  rests  upon  the  shoulder  U 


iMch  the  head  is  drawn,  and  is  retaiaed  in  its  place  by 
tndded  straps,  which  pass  beDeath  the  armpits. 


f  Prom  the  plate  spring  two  levers  with  padded  extremi- 
'ia.  These  levers  are  ao  arranged  that  one  rests  on  the 
pvietal  region  of  the  contracted  side  and  the  other  on  the 
nutoid  process  of  the  opposite  side,  their  action  being 
piremed  and  directed  by  ratchet  screws. 

Bonnet  also  descnbea  an  instrument  for  wry-neck  which 
ii  fixed  to  the  shoulders  (Fig.  19) .  A  light  metal  collar 
it  fitted  to  the  shoulders  and  fixed  by  straps  pasoing  bc- 
Beath  the  armpits  and  across  the  breast.  To  this  collar 
t«o  npright  metal  rods  with  horizontal  screws  are  con- 
nected. To  these  screws  padded  plates  are  attached, 
vhich  press  against  the  lower  jaw  on  one  Bide  ani  ftve 
5 
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itiakr  bone  on  the  other.  By  the  combined  action  of 
these  screws  the  head  may  be  brought  gradually  into  ■ 
iionnal  position. 


Several  very  ingenious  forms  of  collar  composed  of 
leather,  stiffened  by  steel  bands,  have  been  adopted  in 
France  for  the  treatment  of  slight  wry-neck ;  but  they  are 
open  to  the  objections  of  permitting  the  head  to  rotate 
above  their  margins,  and  greatly  annoying  the  patient 
by  the  circumferential  grasp  which  they  take  of  the  neck, 
inducing  heat,  congestion,  and  headache.  The  collars  <^ 
this  kind  are  those  of  Charriere  and  Matthieu,  an  ad- 
mirable description  of  which  is  given  by  Professor  Oaujot,* 
who,  whilst   approving  of  them   for  retentive  purposes, 

*  'Anentl  de  In  Cbimt^ie  Contemporaine,'  par  0.  Oai^ot.  J.  B. 
Buia-crp,  FariM,  1867- 
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entertains  the  objections  just  mentioned,  when  they  are 
sought  to  be  employed  for  any  but  the  slightest  cases  of 
torticollis. 

Application  of  Instruments. — Should  the  apparatus 
depicted  in  Fig.  13  be  adopted,  it  is  to  be  adjusted  in  the 
following  manner ; 

First :  Detach  the  head-stem  and  its  appendages  from 
the  thoracic  portion,  and  carefully  place  the  hip-bands 
tfound  the  pelvis,  letting  the  axillse  rest  in  a  natural 
attitude  upon  the  arm-pieces. 

Secondly:  Attach  the  head-stem,  loosen  the  ratchet 
screws  governing  the  vertical  and  horizontal  axes,  and 
then  screw  the  head-stem  at  such  a  height  as  to  bring  the 
horisontal  lever  on  a  level  with  the  mastoid  process  on  the 
side  of  declension. 

Thirdly :  Screw  the  levers  until  the  vertical  one  rests 
gently  upon  the  parietal  region  and  the  horizontal  on  the 
iiiferior  maxilla,  and  fix  the  head-straps. 

Fourthly  :  Tighten  gradually  every  other  day  the  ver- 
tical lever,  moving  the  horizontal  one  only  every  fourth 
day,  until  the  head  is  restored  to  an  erect  position. 

By  making  the  vertical  lever  the  medium  for  the 
application  of  force  in  a  lateral  direction,  whilst  the 
horizontal  stem  is  maintained  as  a  kind  of  ^'  point 
d'appui/'  extension  of  the  contracted  tendon  in  its  true 
plane  of  movement  is  more  perfectly  secured  than  if  both 
^het  axes  were  acted  upon  simultaneously.  After  the 
head  is  once  restored  to  its  normal  position  the  instrument 
ahcmld  be  left  alone. 

Shoold  the  apparatus  prove  at  this  time  irksome,  a 
collar  of  thin  gutta  percha,  careful  moulded  to  the  upper 
part  of  the  chest  and  lower  portion  of  the  jaw,  will  serve 
to  keep  the  head  in  position  until  equilibriiua  is  established, 
by  natural  means. 
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If,  however,  the  instrument  represented  at  Pig.  15 
adopted,  its  mode  of  application  is  as  follows : — Remo^ 
the  head -stem  from  the  vertebral  lever,  to  which  it  is  he 
by  a  ratchet  slide;  place  the  patient's  arms  upon  il 
axillary  rests,  and  fasten  the  pelvic  band  around  the  hi{ 
Then,  by  means  of  the  key,  move  the  three  ratchet  centr 
belonging  to  the  head-stem  until  their  levers  assume  tl 
position  of  the  deformity.  Place  the  head-stem  in  i 
slide,  and  fasten  the  silken  chin-  and  forehead-straps 
their  relative  places.  The  instrument  will  then  be  foui 
to  correspond  in  shape  with  the  distorted  head  and  nee 
To  extend  the  contracted  tendon,  first  rotate  the  head  1 
using  the  key  to  the  upper  rack,  then  apply  the  key 
the  centre  rack  and  move  the  lever  laterally  in  a  directi< 
opposite  to  the  contracted  neck ;  and  lastly,  place  the  b 
on  the  lowest  rack,  and  draw  the  head  a  little  backwarc 
This  instrument,  as  all  other  forms  of  apparatus  for  tl 
spine,  unless  specially  ordered  to  the  contrary,  should  1 
applied  by  standing  behind  the  patient,  not  in  front  of  hii 


3.  Distortions  from  Bums  and  other  Injuries. 

A.  Distortion  from  Bums, 

The  cicatrices  of  bums  frequently  give  rise  to  the  mo 
distressing  deformity  of  the  head  and  neck.    It  is  possib 
by  mechanical  means  so  to  fix  the  injured  parts  as 
prevent  to  a  greater  or  less   extent  the  contraction 
which  the  cicatrix  is  liable.     The  question  of  the  preve: 
tion  of  deformities  arising  from  cicatrices,  by  mechanic 
agency,    has  not  as    yet    received  that   attention   fro 
surgeons    which    it    deserves.     In   a    large  number 
instances,  if  the  instrument  was   adjusted  prior  to  tl 
healing  process  being  completed,  a  considerable  amount  < 
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e  would  be  saved,  as  few  substances  offer  greater 
stance  to  mecbanical  extension  than  long-standing 
tricial  bands  of  integument,  whence,  during  the  earlier 
;e  of  formation,  a  comparatively  slight  amount  of  force 
Jd  serve  to  prevent  distortion. 

in  able  American  writer"^  states  that  any  attempt 
longate  the  cicatrices  resulting  from  burns,  either  by 
ion  and  mechanical  extension,  or  mechanical  action 
le,  results  in  failure,  and  suggests  that  the  adjacent 
1  should  be  stretched;  to  effect  which  he  proposes 
«ning  bands  of  adhesive  plaster  to  the  sound  skin,  and 
wing  it  towards  the  cicatrix.  This,  although  an 
enious  mode  of  procedure,  seems  to  be  as  objection- 
e  as  leaving  the  case  alone ;  for  if  the  latter  were  done, 
principle  of  the  treatment  mentioned  being  good,  the 
ural  process  of  repair  would  cause  stretching  of  the  sound 
acent  skin  in  the  direction  of  the  cicatrix,  and  exagge- 
3  that  deformity  which  it  is  the  object  of  mechanical 
ins  to  prevent.  In  contractions  of  the  hand  and  arm, 
)f  the  lower  extremities,  the  attachment  of  heavy  weights 
the  limb  or  bands  of  adhesive  plaster  to  the  sound  skin 
lid  doubtless  accomplish  some  elongation,  but  the  plan 
Qore  novel  than  trustworthy. 

litberto  the  orthopractic  mechanician  has  been  chiefly 
uired  to  remedy  rather  than  prevent  the  evils  arising  from 
ns  and  scalds.  The  instruments  about  to  be  described, 
eh  have  been  devised  for  the  extension  of  cicatrices, 
also  adapted  to  fix  the  head  and  chin  while  the  process 
lealing  is  going  on,  so  as  to  prevent  or  limit  contraction. 
)rdinarily  the  chin  is  drawn  downwards,  the  head 
ig  more  or  less  deflected  to  one  side.  Occasionally 
lips  are  also  everted.     When  the  displacement  of  the 

'  Comenrative  Sargery/  &c.    By  H.  0.  Davis,  M.D.    AppleUm  &  Co., 
Broadiirsf,  ^etr  York. 
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cliin  is  the  main  distortioD,  the  bead  being  bat  slightly 
deflected,  the  instrument  depicted  in  Fig.  20  may  be 
adopted.  A  curve  padded  plate  grasps  the  occiput,  the 
extremities  extending   as  far  forwards  as  the  temporal 


region.  From  the  extremities  of  this  plate  two  lerert 
pass  down  either  side  of  the  face,  and  terminate  in  a 
padded  metal  chin-cup.  The  occipital  band  is  attached  to 
a  neck-lever,  having  two  ratchet  axes,  one  for  rotating  the 
head  horizontally,  the  other  for  elevating  the  chin,  and 
this  in  turn  is  affixed  to  a  vertebral  stem,  the  latter  being 
furnished  with  a  pelvic  band  and  arm-rests.  By  means 
of  this  apparatus  the  head  may  be  brought  into  a  rertical 
position  and  retained  there,  and  the  chin  elevated. 
Another  form  of  infttrament,  <>&a;^ted  to  severer  cases 


DT8T0&TI0N   FROM    BURNS. 


71 


of  distortion,  is  depicted  ia  Pig.  21.  The  arrange- 
ment of  the  vertebrse-  and  head-stems  is  the  same  as  in 
the  instrament  previously  described.  From  the  extremity 
of  tie  head-stem    spring  two  curved  levers,  which  are 


Fig.  21. 


attached  to  the  stem  by  a  joint  moving  on  a  vertical  axis. 
By  means  of  a  screw  the  distance  between  the  outer  ex- 
tremities of  the  levers  can  be  increased  or  diminished. 
The  levers  carry  two  vertical  rods,  so  arranged  that  the 
ends,  properly  padded,  rest   against  the   temporal   and 
superior  maxillary  bones.     By  this  mechanism  the  head 
can  be  more   completely  controlled,   and  more    power 
can  be  exercised  over  it,  than  by  the  instrument  first 
described ;  whilst,  from  the  facial  springs  being  slightly 
elastic,  less  irksomeness  is  experienced  than  when  an  un- 
yielding force  is  applied. 
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A  third  form  of  instrument  has  been  devised  to  prevent 
or  remedy  eversion  of  the  lip  (Fig.  22) .  It  is  adapted 
also  for  the  elevation  of  the  chin.  Two  semicircular  amis 
spring  from  a  cervical  stem.    The  anterior  extremities  of 


Fio.  22. 


the  arms  carry  a  moveable  pad,  formed  to  rest  against  the 
chin.  An  occipital  plate,  moved  by  a  screw,  regulates  the 
pressure  which  may  be  exercised  by  the  pad  against  the 
lip ;  and  the  cervical  stem  has  a  vertical  axis  by  means  of 
which  the  chin  may  be  uplifted.  A  vertebral  lever, 
pelvic  band,  and  horizontal  arm-pieces,  complete  the 
instrument, 

B.  Distortions  of  the  Nose. 

Occasionally  the  nose  may  be  distorted  by  injury,  and  a 
most  disagreeable  deformity  calcidated  to  provoke  ridicule 
and  annoyance  result.  A  barrister  was  thrown  from  his 
horse.     His  face  struck  the  sharp  stump  of  a  tree,  and  the 
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ole&ce  of  the  blow  deflected  the  nose  considerably.  The 
listortion  remaiued  after  the  pain  and  swelling  of  the 
bruised  parts  had  passed  oB',  and  unfortunately  gave  so 
wcentric  an  aspect  to  the  face  as  to  prevent  the  gentleman 
ip^riog  in  puUic.  To  remedy  this  evil  a  veil-padded 
circular  metal  spring  (Fig.  23)  was  adapted  to  the  head  in 


I  line  above  the  eyebrows.  To  the  centre  of  the  spring 
■a  attached,  by  a  ratchet  axis,  a  vertical  lever.  This 
ber  rested  upon  the  side  of  the  nose  towards  which  the 
deflection  had  taken  place,  and  the  degree  of  pressure 
eierdaed  by  it  conld  be  regulated  at  will  by  the  axis.  By 
means  of  this  mechanism  the  deformity  was  gradually 
reduced,  and  in  the  end  entirely  removed. 

Another  and  still  better  mode  of  remedying  this  distor- 
tion is  that  of  an  appliance  composed  of  two  lateral  levers 
jinned  by  a  screw  at  their  upper  extremity,  and  terminating 
inferiorl;  in  two  little  pads  resting  on  each  side  of  the 
now.    On  tigbteDii)|rtli««c'«iv  reduction  of  the  defoniut'j 
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takes  place  in  a  manoer  siniilar  to  that  panned  in  apiiul 
curvature;  and  although  this  constraint  seems  to  difo 
but  slightly  from  that  described  at  Fig.  23,  the  action  ■ 
much  more  certain  and  brief  in  treatment.  The  inttm- 
ment  can  he  worn  night  and  dsy  with  perfect  comfu:^ 
which  is  a  great  advantage. 

Fia.  24. 


c.  Distortion  of  the  Mouth. 

The  adaptability  of  mechanism  to  the  relief  of  distortion 
of  the  mouth  is  limited  to  extension  of  the  jaws  when 
closed  by  spastic  contraction  of  the  masseter  and  temporal 
muscles.  This  troublesome  affection  is,  when  mechanical 
aid  is  not  contra-indicated,  best  dealt  with  by  an  apparatus 
constructed  in  the  following  manner  (Fig.  25).  Two  firm 
but  thin  rods  of  metal  are  accurately  modelled  to  the  chin 
and  articulated  at  the  point  where  the  lower  jaw  has  its 
axis  of  movement.  To  each  rod  is  fixed  a  horizontal  metal 
lip,  which,  having  been  first  covered  with  india  rubber,  is 
inserted  between  the  lips.  By  means  of  two  vertical 
screwBj  fixed  at  the  angles  of  the  lips,  the  rods  can  be 
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separated  from  each  other  and  the  mouth  gradually 
opened.  This  iuBtrnment,  from  its  form  and  arrange- 
ment, retains  its  position  without  the  aasiBtance  of  straps 

Fis.  25. 


or  bandages.  It  is  an  admirable  gag  for  keeping  the 
month  open  during  surgical  operations  od  the  tongue,  the 
<ue  of  the  stomach-pump,  the  injectiou  of  nourishment  in 
hmacy  when  all  food  is  persistently  refused  (sitophobia), 
ind  the  forcible  administration  of  nauseous  medicines. 


Distortion  of  the  Ears. — Sometimes  the  upper  margin  of 
the  ear  becomes  unnaturally  prominent.  The  mechanical 
correction  of  this  deformity  is  best  effected  by  a  small 
steel  spring  passing  over  the  vertex  of  the  skull,  and 
concealed  by  the  hair.  To  the  extremities  of  this  spring 
two  semilunar  plates,  fitting  into  the  upper  part  of  the 
ears,  are  attached,  and  these  by  their  action  serve,  when 
applied,  to  keep  the  ean  Grmly  though  gently  filed  tig&\'iw\. 


the  side  of  the  head.     The  folloving  draving  repreaenti 
the  appliance  (Fig.  26). 


It  is  unnecessary  to  offer  any  special  description  of  the 
manner  in  which  the  instruments  just  described  should 
be  applied,  as  this  is  clearly  indicated  by  their  form. 

Diatortiona  of  the  eyes  and  appendages,  so  far  as  they 
admit  of  being  remedied  by  mechanical  appliances, 
although  coming  strictly  within  the  limits  of  orthopraxy, 
form  part  of  a  special  branch  of  surgical  science,  and 
need  not  be  discussed  here.  The  same  remark  applies 
also  to  distortion  of  the  face  arising  from  defects  of  the 
teeth. 


Sect.  II. — Debilities. 

Mascular  debility  is  a  common  cause  of  deformity.  Id 
life  and  health  the  muscles  are  never  entirely  passive. 
When  uninQaenceA  by  the  will— when  what  is  popularly 
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termed  at  rest — they  remain  in  a  state  of  static  contraction. 
To  this  action,  which  has  been  inaptly  designated  tonicity 
or  passive  retractility,  the  maintenance  of  the  symmetry 
of  the  frame  is   mainly  due.     The   diflFerent  groups  of 
muscles  antagonise  or  harmonise  with   each  other,  and 
give  rise  to  that  exquisite  state  of  equilibrium  of  the  entire 
muscular  system  and  the  skeleton  which  constitutes  the 
great  beauty  of  man.     Any  deviation  from  this  state  of 
equilibrium  occasions  deformity.     This  may  arise  from 
morbid  contraction  of  certain  muscles  or  groups  of  muscles. 
hicry-necky  the  mechanical  treatment  of  which  has  already 
been  discussed,  the  stemo-cleido-mastoideus  is  in  a  state 
of  spastic  contraction.     A  like  condition  of  the  various 
muscles  of  the  leg  gives  rise  to  diflferent  forms  of  club-foot, 
or  a  deviation  may  be  caused  by  atrophy  of  one  or  more 
muscles  or  groups  of  muscles,  and  consequent  undue  action 
of  the  opponents,  from  the  withdrawal  of  antagonising 
force.     The  atrophy  may  be  a  result  of  long-continued 
inaction,  whether  arising  from  paralysis  or  not,  or  of  a 
peculiar  degeneration   of  the  muscular  tissue    {wasting 
fo/i^),  or  of  changes  occasioned  by  rheumatic  or  subacute 
inflammation.     Or,  again,  a  deviation  may  be  caused  by 
paralysis  of  certain  muscles  or  groups  of  muscles  dependent 
upon  disease  or  injury  of  the  nervous  centres,  or  of  the 
uerves  distributed  to  the  affected  muscles ;  or  the  paralysis 
may  arise  from  exaggerated  emotion,  as  in  hysteria. 

As  the  common  characteristic  of  atrophy  and  paralysis 
is  an  enfeeblement  of  muscular  action,  the  different  forms 
of  these  lesions  may,  for  the  purposes  of  this  treatise,  be 
conveniently  classed  together  as  debilities. 

In  the  same  category  may  also  be  included  deformities 
of  the  neck  arising  from  disease  of  the  cervical  vertebrae, 
such  disease  being  invariably  the  result  of  a  debilitated 
condition  of  the  frame. 
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The  debilities  of  the  head  and   neck  which   admit  of 
mechanical  treatment  are  as  follows : 

1.    pAtlALYBlS   OF   THE    CeRVICAL   MdSCLES. 

(a.)  Posterior. 
(b.)  Lateral. 
3.  Angular  Curvatube. 

—  Cervical  gymnastics. 
1.  Paralysis  (^  the  posterior  curvical  muscles,  and  mon 
especially  of  the  trapezius,  prcTents  the  head  being  iidd 
erect.    The  chin  falls  forward,  and  when  the  paralynsii 


complete,  rests  Iieavily  upon  the  breast.     By  mechanical 
aid  an   amelioration  of  this  painful  condition   may  be 
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obtained^  and  the  use  of  other  remedies  much  facilitated. 
In  the   larger  number  of  cases  medical  treatment  is  of 
Uttle  avail  in  restoring  the  action  of  paralysed   muscles 
unless   assisted   by  mechanical    aid.      If  the   head   has 
simply  fallen  forwards  from  defect  or  absence  of  counter- 
acting force^  it  may  be  at  once  placed  in  its  normal  position 
and  retained   there.     If,  however,  the  anterior  cervical 
muscles  should  have  become  contracted,  the  process  of 
leplacement  must  be  carried  out  gradually.     One  form  of 
instrument  is  best  adapted  to  meet  the  requirements  of 
both  cases.     This  instrument  (Fig.  27)  consists  of  a  pelvic 
band,  vertebral  stem,  and  axillary  supports.    To  the  upper 
extremity  of  the  stem  two  horizontal,  curved  levers  are 
attached,  and  so  arranged,  that  their  padded  extremities 
iDav  be  approximated  or  separated  by  means  of  a  ratchet 
wrew.    A  vertical  axis,  acted  upon  by  a  key,  permits  the 
kvers  to  be  elevated  or  depressed.     When  in  position,  the 
padded  extremities  of  the  levers  rest  beneath  the  chin.     A 
^p  passing  across  the  forehead  assists  in  keeping  the 
apparatus  in  its  place. 

A  modification  of  this  apparatus,  adapted  also  for  the 

^ef  of  angular  cervical  curvature,  is  depicted  in  Fig.  28. 

The  levers  in  this  arrangement,  as  in  the  former  one,  admit 

of  being  elevated   and   depressed,  and  of  the   intervals 

between  them  being  increased  or  diminished,  but  they  are 

curved  so  as  to  grasp  the  head  from  the  occiput  to  the 

temporal  region,  and  are  terminated  by  oblong,  padded 

plates.     Thus  constructed,  they  may  be  concealed  beneath 

the  hair.     This  apparatus  fixes  the  neck  in  an  immovable 

position,  and  in  disease  of  the  cervical  vertebrae  gives  the 

same  advantage  as  recumbency,  while  enabling  the  patient 

to  move  about  without  exaggerating  the  mischief  in  the 

spine. 

The  deformity  arising  from  paralysis  of    the   lateral 


so 
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cervical  muscles^  in  which  tlie  head  lulls,  or  is  drawn  ^ome- 
what  forwards  and  towards  the  unaflFected  side,  may  be 
relieved  by  an  apparatus  differing  only  from  those  described 

Fig.  28. 


in  the  preceding  paragraph  by  the  arrangement  of  the 
levers  and  the  addition  of  a  lateral  axis,  governed  by  a  key, 
and  fixed  at  the  junction  of  the  cervical  and  dorsal  por- 
tions of  the  vertebral  stem.  The  head  having  to  be  raised 
from  the  shoulder  and  prevented  falling  laterally,  the  levers 
are  constructed  with  broad,  pyriform  extremities,  and  so 
placed  that  they'  may  rest  upon  the  temples,  grasping  them 
hand-like. 

Another  piece  of  mechanism  for  holding  the  head  and 
neck  at  rest,  may  be  formed  by  fitting  accurately  to  the 
back  and  nape  of  the  neck  a  piece  of  gutta  i)ercha,  to 
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which  is  affixed^  at  the  upper  margin^  a  slight  metallic 
band,  shaped  to  the  occiput.  To  the  lateral  margins  of  the 
hack-spliDt,  and  just  beneath  the  axillae,  two  sliding  arm- 
rests are  affixed  by  which  the  weight  of  the  body  is  sus- 
tained and  transferred  to  the  pelvis.     (Fig.  29.)     This 


Fig.  29. 


^trument  is  peculiarly  well  fitted  for  young  children. 
The  head  rests  in  the  bands  without  pain  or  trouble,  and 
the  patient  can  be  turned  or  moved  easily  without  fear 
of  mischief  being  done  to  the  diseased  vertebrse. 

This  form  of  appliance  is  especially  applicable  to  those 
cases  known  as  infantile  cerebro-spinal  affections,  the 
distinguishing  features  of  which  are — 1.  Tenderness  of  the 
spine  upon  touch;    the   parts  of    greatest  sensitiveness 
usually  being  in  the  regions  of  the  cervical  and  lumbar 
vertebne.     2.  Inability  of  the  child  from  muscular  debility 
to  sit  erect.     3.  Twitching  of  the  lower  extremities  re- 
sulting from  irritation  of  the  spinal  cord.      4.  Spastic 
contraction  of  the  tendo-Achillis,  due  to  the  same  exciting 
cause.     5.  Imperfect  vision  from  cerebral  congestion.     6. 
A  shrill  cry  induced  by  medullary  pain  upon  the  body 
being  suddenly  moved  or  turned.     Grave  as  these  symp- 
toms are,  they  are  general)/  allayed  by  the  adoi^l\o\i  ol 

6 


w.    i.n-   iiiT'i    tcncloiis    is    invariabh 
>1 1'liriur;;!  sliortcninu- of  tlu'se  it  is  i 
with  tlu;  licad   rest  and  back-splint 
iiidia-riibbcr  spriug  to  the   foot  o 
of  which  all  chance  of  talipes  eq 
moved.     On  the  spinal  cord  recovc 
and  the  patient  gaining  the  powe 
deformity  will  then  be  found  to  € 
general  locomotion. 

2.  Angular  Curvature, — This  defc 
in  the  cervical  spine  either  by  rela} 
ligaments,  or  disease  in  the  bodies  < 
latter  is  of  most  frequent  occurrence 
sequence  to  a  fall  or  blow.  As, 
without  either  of  these  exciting  caus" 
that  the  blow  simply  developes  a  late 
disposition  of  which  the  diseased  spint 
an  evidence.  Whatever  may  be  the 
distinguishing  feature  of  angular  cui 
caries  of  the  c.f^Tv\oo\  x»-r**.*-i — 
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As,  however,  iu  cases  of  angular  curvature  from  carica  the 
patient  ia  generally  delicate,  a  lengthened  position  of  rest 
tells  anfaTorablf  upon  the  general  health,  and  it  becomes 
«  matter  of  importance  to  retain  the  head  and  neck  at 
mt  whilst  the  patient  is  permitted  to  take  slight  exercise. 
Hence  the  great  advantage  of  mechanical  aid  vrhicb  shall 
combine  absolute  local  rest  with  the  facility  for  bodily 
locomotion. 

Mr.  Bishop  has  suggested  a  very  valuable  apparatus  for 
sngnlar  cervical  curvature  in  children.  It  is  composed  of 
sUfht  padded  plate,  accurately  moulded  to  the  spine,  and 
hinng  at  its  upper  margin  an  occipital  rest,  which  pos- 
Hves  Iree  motion  horizontally  and  anteriorly,  partial 
■Dottan  posteriorly,  but  no  motion  at  all  laterally.  When 
this  apparatus  is  applied  and  firmly  secured  by  shoulder 
loops,  thoracic  and  pelvic  bands  (Fig.  30],  it  supports  and 


fixes  the  cervical  portion  of  the  spiue,  while  permitting 
free  motion  of  the  head  in  every  dii-cction  but  that  likely 
to  do  harm. 


C.1  yji   iiiucu  c()riscM|ueiK'r  to  k 

for  accoinplishiui:;  tlii.s  ])ur[)OsCj  a: 
of  its  nj)])li('atiori. 

It  must  be  borne  in  mind  that  t 
is  that  of  so  controlling  the  head 
ments^  whether  voluntary  or  aceid 
the  position  of  repose  which  it  is  s 
all  cases  of  spinal  caries  to  the  a 
it  not  unfrequently   happens   that 
cervical  vertebra  may  be  the  seat 
means  easy  even  by  the  most  rigid 
prevent  some  degree  of  motion  beinj 
of  the  neck,  and  in  consequence  to 
best  form  of  instrument  for  securin{ 
one  which  I  first  had  the  pleasur 
suggestion  of  Mr.  Paget,  and  for  s 
and  ease  of  adjustment,  it  as  yet  st 
character  of  the   apparatus  may  b 
following  diagram,  which  represents 
in  its  form  and  adin«tmo«^ 
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be  secured,  wlulst  they  can,  also,  by  loosening  a  little 
KTew  ia  the  neck-plate,  be  made  to  rotate  slightly  on  the 
vertical  axis.  In  front  of  the  neck-plate,  and  agreeing  in 
poiition  with  the  superior  margin  of  the  sternum,  another 
lod  fnraisbed  with  a  bellow  rest  for  the  chin  is  attached. 
This  rod  slides  upwards  and  downwards,  so  that  the  exact 
unoant  of  support  the  head  needs  can  be  readily  secured. 
Fia.  31. 


It  will  be  seen  that  when  these  rods  are  in  situ,  the 
bead  is  free  to  move  only  in  its  posterior  direction.  To 
prevent  this  a  padded  silken  band  is  carried  from  each 
lateral  rod  across  the  occiput.  When  this  is  done  the 
patienfa  head  ia  fixed  immovably,  the  diseased  portion 
of  the  neck  being  untouched  and  free,  although  restrained 
firom  the  least  movement.  A  patient  with  the  head  thus 
fixed  may  walk  about  with  comparative  impunity,  altViotl.^ 
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labouring  uader  cervical  disease.  It  is,  however,  the  u 
and  bv  far  the  viser  course  to  keep  the  patient  in  a  rec 
bent  posture.  ¥ig.  32  shows  the  instrument  as  it  app 
when  adjusted,  and  for  efficiency  it  is  the  best  thing 
devised,  as  it  leaves  the  anna  and  whole  of  the  body  : 
Where  the  disease  is  aa  low  as  the  sixth  or  seventh  cen 
vertebra,  then  the  posterior  arms  of  the  neck-plate  are  n 
to  join  a  spinal  apparatus,  such  as  is  figured  at  page 
with  this  modi6catioa,  that  the  rod,  which  crosses 
shoulders,  is  curved  downwards,  similar  to  the  front 
Fia.  32. 


of  the  neck-plate.      With  this   arrangement  the   w 
spine  and  head  can  be  readily  controlled. 

Application  of  Instrument. — In  adjusting  the  i 
instrument  it  is  necessary  to  stand  in  front  of  the  pati 
and  having  loosened  the  screws  which  hold  both  lat 
and  chin  rods  firm,  expand  their  plates  so  far  as  to  at 
of  the  breast-plate  being  rested  on  the  neck  and  cl 
Then  gradually  and  gently  hnng  tW  ^.'«c»  Wstral  pi 
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together,  and  adjust  their  height  to  the  parietes  of  the 

skull^  and,  finally,  raise  the  chin  rod  and  secure  as  firmly 

as  possible  the  whole  of  the  screws.     The  silken  back 

strap  should  now  be  passed  arouud  the  back  of  the  head^ 

and  those   straps  which  pass  under  the  arm  and  give 

steadiness  to  the  chest  plate  should  be  secured.     The 

^tient  can  then  have  a  soft  or  air  pillow  placed  under  his 

liead,  and  the  whole  appliance  will  keep  the  region  of  the 

neck  free  from  heat  or  touch,  and  yet  immovably  rested. 

A  plan  frequently  adopted  for  the  relief  of  disease  of 
the  cervical  vertebrae  in  Germany  is  to  place  the  patient 
in  a  semi-reclining  posture  on  an  invalid  chair,  to  which  a 
neck-piece  is  fastened  (Fig.  33)   and  so  arranged  as  to 


Fig.  33. 


i 


iold  the  head  immovable,  somewhat  after  the  manner  iu 
irhich  the  latter  is  occasionally  fixed  for  photography. 

Or,  instead  of  the  neck-piece,  two  bags  of  sand  are  used, 

between  which  the  head  is  placed. 
Fracture  of  cervical  vertebra. — Injuries  to  the  cervical 

vertebrae  from  accidental  violence  are  amongst  those  cases 

for  which  mechamcal  aid  proves  of  the  highest  xaVvxa^ 
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The  two  foUowiug  cases  may  be  qaoted  as  illustratr 
the  subject.  A  gentleman  was  violently  thrown  froi 
horse  and  pitched  on  the  vertex  of  the  skull^  being  the 
rendered  insensible.  On  being  examined  by  Mr.  Eric 
and  Dr.  Russell  Reynolds,  fracture  of  one  of  the  oei 
vertebrae  was  diagnosed,  and  they  suggested  the  pro[ 
of  keeping,  if  possible,  the  whole  head  and  thorax  in 
a  state  of  mechanical  rest  as  should  reduce  the  mus 
movement  of  these  parts  to  its  minimum,  and  at  the 
time  relieve  the  seat  of  fracture  from  disturbance, 
patient  was,  therefore,  carefully  held  whilst  a  gntta-p< 
shield  embracing  the  whole  of  the  posterior  surface  c 
body  from  the  occiput  to  the  nates  was  gently  but  3 
rately  moulded.  This  was  softly  lined,  strengthene 
steel  bands,  and  silken  straps  holding  the  forehead, 
and  chest  were  affixed,  by  which  means  the  patient  ( 
be  readily  moved  without  causing  the  least  inju 
local  action.  He  made  a  good  recovery,  and  a  few  m( 
afterwards  was  able  to  resume  his  occupations,  only  a 
ing  by  way  of  safeguard  a  gutta-percha  stock  aroun 
neck.     This  was  afterwards  dispensed  with. 

The  second  case  is  equally  remarkable,  and  also  res 
from  a  fall.  The  gentleman  was  hunting  and  thrown 
great  violence  from  his  horse.  Although  taken  u] 
dead  when  carried  into  a  neighbouring  cottage, 
slight  signs  of  life  were  observed,  and  Mr.  P.  Syn 
being  summoned  from  Oxford  to  see  him,  pronounce 
injury  to  be  a  fracture  of  the  spine.  It  was,  ther< 
judged  expedient  to  have  mechanical  aid,  and  a  pecu 
formed  frame  of  steel  was,  at  his  suggestion,  constr 
to  support  both  head  and  spine.  This  consisted 
hinged  pelvic  band  with  two  lateral  crutches,  whilst  1 
the  transverse  processes  of  the  vertebrae  two  steel  sp 
passed,  attached  firmly  by  tian^veT^e  tods  to  the  Is 
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cratches  so  u  to  form  a  light,  compact,  and  airy  frame 
nceiving  the  whole  of  the  spiual  region,  which  rested  on 
it,  like  a  tray.  To  the  upper  part  of  this  appliance  another 
iteel  frame  was  affixed,  supporting  the  sides  of  the  head 
ind  the  chin,  but  leaving  the  cervix  free  &om  touch  yet 
bcapable  of  motion.  So  severe  were  the  symptoms  that 
on  the  least  disturbance  of  the  trunk  strong  convulsions 
limilar  in  their  character  to  tetanic  spasm  ensued.  Yet 
■Her  wearing  the  mechanical  appliance  some  little  time 
tlM  patient  was  enabled  to  be  moved  in  an  invalid  bed  a 
Stance  of  twenty  miles,  and  eventually  came  up  to 
Lmdoa  almost  entirely  recovered. 

These  cases   evidence   in  a  high  degree  the  value  of 
orthopraxy  and  its  important  relation  to  surgical  science 

(Rg.w). 


Application  of  Instruments. — In  applymg  any  one  of 
the  iostruments  described  in  this  section,  first  secure  it 
firmly  to  the  tmak,  and  then  gently  act  upon  the  heai. 
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The  raecbanism  should  always  be  adjusted  to  the  patii 
from  behind,  except  when  iustructiona  to  the  coatn 
are  given,  by  vhich  means  the  surgeon  sees  that  the  pel 
portion  is  firmly  secured,  without  which  the  head  cam 
be  correctly  controlled. 


Gymnastics  of  the  Neck. 

Systematic  eiereise  of  the  muscles  of  the  neck  is  e 
of  the  most  important  modes  of  remedying  or  relievi 
the  deformities  arising  from  spasm,  paralysis,  or  ilUfaa) 
This  exercise  is  often  best  effected,  and  ia  many  instani 
can  alone  be  carried  out,  by  mechanical  agency.  A  sim] 
and  very  excellent  cervical  gymnasium  may  be  constmd 
in   the    following   manner    (Fig.   35) :  ;  or   the   portal 
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gymnasium  to  be  afterwards  described  (Chap.  Ill)  may 
be  arranged  so  as  to  serve  also  as  a  cervical  gymnasium. 
A  stout  &ame^  four  feet  square^  is  fixed  firmly  upon  legs^ 
one  at  each  comer,  of  about  four  feet  six  inches  in  height. 
To  the  centre  of  each  side  of  the  frame  a  pulley  is  at- 
tached.    "Within  the  framework  thus  constructed  is  placed 
a  chair,  the  seat  of  which  can  be  elevated  and  depressed 
after  the  fashion  of  a  music-stool.     The  apparatus  is  com- 
pleted by  a  padded  strap  to  buckle  round  the  head,  cords 
with  hooked  extremities  which  pass  over  the  pulleys,  and 
weights  of  various  sizes  to  be  attached  to  the  cords.     The 
object  of  this  arrangement  is  to  antagonise  the  excessive 
action  of  muscles  afiected  with  spasm,  or  of  which  the 
counteracting  force  has  been  removed  or  diminished  by 
paralysis,  or  the  enfeeblement  arising  from  inaction  of 
the  opposing  muscles.      An  enfeeblement  from  inaction 
of  certain  muscles  or  groups  of  muscles  is  the  source  of 
[<      the  deformities — mauvais  posh — which    are    sometimes 
obaerved  in  indolent  or  weaklv  children  as  the  result  of 
lounging  habits.     The  patient  being  placed  on  the  chair, 
the  strap  is  buckled  round  the  head,  and  the  weights  are 
80  arranged  as  to  counterbalance  the  overacting  muscles. 
If  these   be   the   anterior   cervical   muscles,    the  weight 
is  brought  to  bear  on  the   posterior  part  of  the   head, 
by  hooking  one  of  the  ropes  to  the  strap  in  this  position. 
If  the   lateral  cervical   muscles   are   dragging  the   head 
laterally,   the   weight  is  fixed  to  the  inactive   side;    if 
the  posterior  cervical  muscles  are  aflfected,  the  weight  is 
attached  anteriorly.     When  the  distorting  force  is  thus 
counteracted,  the  patient  is  instructed  to  place  or  endea- 
vour to  place  perseveringly,  and  patiently,  the  inactive  or 
paralysed  muscles  in  action.     The  eflfbrt  at  first  is  often 
wearisome  and  repulsive,  and  when,  in  paralysed  muscles, 
little  Tciuntsry  motion  remaina,  it  is  frequently  most  A\v 
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heartening.  But  the  amelioration  which  may  from  time 
to  time  be  secured  even  in  the  most  obstinate  cases  hf 
persistent  efforts  is  almost  incredible^  and  the  patieoft 
should  always  be  encouraged  to  the  utmost. 

Another  and  still  simpler  form  of  appliance  is  obtainei 
by  fastening  an  india-rubber  cord  to  the  wall^  level  wiA 
the  head^  and  by  a  similar  fastening  to  that  already 
described^  securing  it  to  the  skull. 

The  direction  of  movement  can  be  varied  by  changing 
the  position  of  the  body. 


Section  III. — Deficiencies. 

Defects  of  structure,  whether  arising  congenitally  fipom 
arrested  development,  or  from  injury,  disease,  or  surgical 
operations,  as  from  excision  and  amputation,  are  a  common 
cause  of  deformity.  The  head  and  neck  is  less  liable  to 
disfigurement  from  this  source  than  the  limbs,  yet  greater 
importance  on  the  ground  of  appearance  attaches  itself  to 
their  defects,  than  to  those  which  pertain  to  any  other 
part  of  the  human  body.  The  deficiencies  in  this  region 
of  the  body,  to  relieve  which  the  aid  of  the  mechanical 
therapeutist  is  required,  are  as  follows : — 

1.  Deficiency  of  Nose. 

2.  Deficiency  of  Lips. 

3.  Deficiency  of  Ears. 

4.  Deficiency  of  Palate. 

5.  Deficiency  of  Cheek. 

6.  Deficiency  of  Eye. 

So  successful  have  been  the  efforts  of  surgery,  by  trans* 
plantation  of  living  tissue,  in  restoring  the  nose  when 
destroyed  by  disease  or  accident,  and  in  relieving  the 
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disfigurement   and    discomfort   arising  from   malformed 
palate  and  harelip^  that  the  need  of  mechanical  aid  in  the 
treatment  of  these   deformities  has  been  greatly  dimi- 
nished.    Nevertheless,  there  are  still  cases  in  which  the 
skill  of  the  mechanician  must  supplement  the  work  of 
the  surgeon.     The  necessity  occasionally  arises  for  the 
&brication   of  an   artificial  nose,  or   lip,  or   palate,   in 
order  to  remedy  the  evils   arising  from  the  ravages  of 
disease. 

1.  Deficiency  of  Nose. — The  fabrication  of  an  artificial 
nose  holds  much  the  same  position  in  mechanical  thera- 
peutics that  the   construction  of  a  new   nose   does  in 
conservative  surgery.      The    moulding    of    an    artificial 
CMTgan,  as  the  formation  of  a  new  one  from  living  tissues, 
demands  the  highest  delicacy  of  manipulation.     The  arti- 
ficial nose  may  be  fabricated  of  silver.     A  thin  sheet  of 
tliis  metal  is  fashioned  so  as  to  represent  as  accurate  as 
possible,   in  size  and  shape,   the  missing  organ.     The 
almost  universal  existence  of  photographic   portraits   of 
individuals  greatly  facilitates  the  mechanician's  endeavours 
to  frame  a  resemblance  to  the  original  member.     After 
the  artificial  organ  has  been  accurately  moulded,  not  only 
in  form,  but  also  in  its  adaptation  to  the  face,  it  is  fixed 
in  its  place  by  a  pair  of  spectacles,  to  the  bridge  of  which 
it  is  attached.     When  thus  fixed  it  is  carefully  painted  the 
colour  of  the  adjacent  skin  by  a  skilful  artist.     The  diffi- 
culty of  detecting  a  nose  thus  constructed,  except  on  close 
investigation,  is  astonishing. 

Aluminium,  gutta  percha,  and  india  rubber  are  also 
nsed  in  the  manufacture  of  artificial  noses.  Aluminium 
has  been  substituted  for  silver  on  account  of  its  great 
lightness  and  extreme  tenacity,  but  it  does  not  admit  of 
inch  accurate  manipulation  as  the  latter  metal.  The  ad- 
Tantages  of  using  gutta  pereba  or  india  rubber  are  t\\e^e 
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— the  artificial  organ  made  from  either  substance  is  soft 
to  the  touchy  and  it  can  be  attached  directly  to  the  &oe 
by  collodion.  The  disadvantages  of  an  artificial  no6e  of 
gutta  percha  or  india  rubber  ure^  that  it  is  heavier  and 
more  oppressive  to  the  face  than  one  made  of  silver  or 
aluminium. 

The  fabrication  of  an  artificial  nose  from  gutta  perdu 
or  india  rubber  is  conducted  in  the  following  manner:  A 
plaster  of  Paris  cast  of  the  disfigured  face  is  first  taken. 
Upon  this  cast  a  nose  is  carefully  modelled  in  clay.  Ftobdl 
the  cast  thus  completed  a  metal  matrix  or  hollow  monU 
is  obtained,  and  so  arranged  that  on  fluid  india  rubber  or 
gutta  percha  being  poured  in,  a  cast  of  the  modeDed 
nose  is  yielded.  The  cast,  after  it  has  cooled,  is  next 
removed  from  the  mould,  and,  if  formed  of  india  rubber, 
it  is  vulcanized ;  then  it  is  accurately  fitted  to  the  &oe 
and  coloured  so  as  to  represent  the  natural  organ ;  finally 
it  is  attached  to  the  face  by  a  thin  film  of  collodion. 
With  moderate  care  an  artificial  nose  thus  constructed 
may  be  readily  fixed  in  its  place  and  detached. 

The  best  substance,  however,  for  the  construction  of 
an  artificial  nose  is  soft  wood.  The  material,  accurately 
carved  to  fit  the  face  and  simulate  the  lost  organ,  tt 
steeped  in  a  composition  which  renders  it  impervious  to 
the  nasal  and  cutaneous  secretions.  It  is  then  covered 
with  skin  and  carefully  coloured  by  an  artist.  A  nose 
of  this  description  is  lighter  and  better  than  any  othff 
artificially  formed,  and  it  possesses  the  additional  advan- 
tage of  being  easily  cut  or  altered,  a  circumstance  often 
needed  from  subsidence  of  the  swelling  which  frequently 
is  left  after  loss  of  the  nose  from  disease. 

2.  Deficiency  of  Lips. — The  lips  are  occasionally  the 
seat  of  destructive  disease,  and  it  sometimes  becomes 
necessary,  in  order  to  prevent  a  distressing  trickling  of 
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udiva^  to  coDstmet  an  artificial  substitute  for  the  lower 
ip.  The  best  substitute  is  a  shield  of  silver^  fitted  to  the 
:hin^  and  moulded  at  the  upper  margin  in  the  form  of  a 
lip.  To  the  lower  margin  of  the  shield  is  attached  an 
india-rubber  bag  for  the  reception  of  saliva.  The  shield 
and  artificial  lip  are  carefully  painted  to  represent  the 
natural  parts,  and  the  caoutchouc  receptacle  can  be  hid 
beneath  a  cravat. 

3.  Deficiency  of  Ears. — The  ear  is  also  liable  to  destruc- 
tive disease.  Artificial  ears  are  moulded  of  silver,  painted 
80  as  to  represent  the  natural  organ,  and  fixed  in  their 
place  by  a  spring  passing  over  the  vertex  of  head. 

A  few  months  ago  it  was  the  fashion  in  France  to  wear 
artificial  ears,  much  ingenuity  being  displayed  in  their 
construction  and  attachment.  They  were  formed  of 
caoutchouc,  and  covering  the  natural,  but  in  many  cases 
ill-shapen  organs,  were  fixed  by  a  light  spring  behind  the 
ear.  So  perfect  were  they  in  make  that  it  was  almost  im- 
possible to  distinguish  the  false  organ  from  the  real  at  a 
slight  distance. 

4.  Deficiency  of  Palate. — Cleft  palate  is  a  congenital 
affection.  It  is  apt  to  give  rise  to  much  annoyance  and 
discomfort,  particularly  regurgitation  of  food  and  drink 
into  the  nostrils,  and  thickness  of  articulation.  If  the 
lesion  does  not  admit  of  being  remedied  by  surgical  opera- 
tion, or  the  knife  is  objected  to,  relief  may  be  obtained  by 
the  use  of  an  artificial  palate. 

Artificial  palates  are  constructed  either  of  gold  or 
vulcanite.  If  gold  be  the  material  used,  a  mould  is  first 
taken  in  wax  of  the  cleft  palate,  in  the  same  manner  as  a 
dentist  takes  a  mould  of  the  teeth.  A  plate  of  gold  is 
then  carefully  fitted  to  the  cleft,  as  shown  in  the  model. 
To  the  upper  portion  of  the  plate  is  soldered  a  tongue  of 
the  same  metal,  and  to  this  tongue  is  attached  a  pke^  ol 
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sponge^  somewhat  larger  in  size  than  the  cleft  which  the 
plate  is  intended  to  fill.  When  the  plate  thus  arranged  ii 
fixed  in  position^  the  sponge  absorbing  the  moisture  fipom 
the  neighbouring  parts  swells^  and  sustains  it  firmly  in 
site.  If  the  apposition  of  the  edges  of  the  artificial  palate 
to  the  cleft  be  accurate  and  the  sponge  be  rightly  fixedf 
there  need  be  no  fear  of  accidental  displacement  of  tiM 
apparatus  on  inspiring  through  the  nostrils;  and,  the  deft 
being  closed^  regurgitation  of  food  and  drink  into  the 
nostrils  and  thickness  of  articulation  at  once  cease. 

If  vulcanite— india  rubber  rendered  corneous  by  intense 
heat — ^be  used  for  the  fabrication  of  an  artificial  palatey 
the  material,  when  in  a  softened  state,  is  directly  moulded 
to  the  cleft.  The  advantage  of  vulcanite  is  the  great 
accuracy  with  wliich  it  can  be  adapted  to  the  edges  of  the 
fissure.  The  advantage  of  gold  is  its  freedom  from 
corrosion. 

Deficiency  of  Cheek. — The  cheek  is  sometimes  seriously 
injured  by  bullet  wounds,  the  destruction  of  tissue  being 
so  great  that  an  unsightly  and  disagreeable  fissure  is  lefi^ 
interfering  both  with  the  mastication  of  food  and  the 
imbibition  of  liquids.  A  case  of  this  kind,  which  occurred 
during  the  Crimean  War,  came  under  the  notice  of  Her 
Majesty  at  the  time  of  one  of  her  visits  to  the  military 
hospitals.  I  had  the  honour  to  receive  from  Her  Majesty 
personally  a  command  to  relieve  mechanically,  if  it  were 
practicable,  the  evil  from  which  the  wounded  man  suffered. 
I  contrived  to  effect  this  object  by  forming  an  artificial 
cheek  of  silver,  which  was  carefully  fitted  above  the  fissure. 
This,  when  fixed  in  position  and  painted  to  represent  the 
natural  flesh,  largely  removed  the  extreme  disfigurement 
from  which  the  unfortunate  man  suffered,  and  enabled  him 
to  masticate  his  food  and  take  fluids  with  much  greater 
comfort. 
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The  course  pursued  in  this  case  is  that  which  would 
meet  the  majority  of  cases  of  a  similar  character. 

The  deep  interest  taken  at  this  time  by  the  Queen  in 
the  welfare  of  her  wounded  soldiers  was  peculiarly  graceful 
and  touching.  Few  had  more  abundant  opportunities 
than  myself  of  witnessing  the  great  solicitude  displayed  and 
the  efforts  made  to  furnish  the  poor  fellows  with  every 
assistance  that  art  or  science  could  suggest^  or  a  munificent 
purse  obtain. 

Her  Majesty  honoured  me  by  personally  requesting 
me  to  devise,  and  by  inspecting  the  mechanisms  I  adapted^ 
and  she  frequently  expressed  much  satisfaction  and 
delight  at  seeing  the  joy  manifested,  by  several  of  the  more 
levereiy  injured,  when  they  found  themselves  once  again 
enabled  to  pursue  their  customary  occupations.  After  the 
carnage  of  Inkermann,  the  large  military  hospitals  of 
Chatham  and  Portsmouth  were  literally  filled  with  patients 
•uffering  from  almost  every  variety  of  disfigurement  and 
mutilation;  and  although  considerable  sums  were  coU 
iected  under  the  auspices  of  the  committee  of  the  Patriotic 
Fond,  and  both  wisely  and  widely  distributed,  yet  the 
knowledge  that  the  Queen  interested  herself  actively  and 
personally  in  whatever  was  done  for  the  mechanical  relief 
of  the  disabled,  animated  the  spirits  of  the  men  more  than 
anything  else  carried  out  in  their  behalf. 

Her  Majesty's  privy  purse  almost  solely  supplied  the 
means  for  purchase  of  the  necessary  prothetic  appliances 
for  those  who  had,  in  "  a  soldier's  battle,"  proved  them- 
selves brave  defenders  of  their  country  and  its  honour. 

I  feel  it  is  only  a  just  and  loyal  act  to  mention  that 
from  Her  Majesty's  example  arose  a  desire  to  improve  the 
mechanical  appliances  previously  constructed  for  the 
wounded  or  injured  poor ;  and  that  in  the  many  admir- 
able inventions  which  bare  since  resulted,  an  evidence  '\% 
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afforded  that  the  impetus  then  given  has  borne  abundant 
and  highly  valuable  fruit. 

Deficiency  of  Eye, — Loss  of  an  eye  is  one  of  the  most 
grievous  sources  of  .deformity.  Although  Par£  pointed 
out^  in  the  sixteenth  century,  in  what  manner  this  defiMt 
might  be  remedied,  it  was  not  until  a  comparatively  veoent 
period  in  the  present  century  that  a  thoroughly  satisfiictoj 
artificial  eye  was  produced.  Now,  however,  so  exquisite 
an  imitation  is  made  of  the  missing  organ,  whatever  its 
hue,  that  it  is  impossible  to  distinguish  the  real  firom  the 
artificial  eye,  when  the  latter  is  fixed  in  its  place,  without 
a  close  inspection. 

If  the  ball  of  the  eye  be  retained,  and  preserve  its 
mobility,  the  difficulty  of  detection  becomes  still  greater. 
The  artificial  eye  is  made  of  glass,  ^^counterfeited  and 
enamelled,"  as  Pare  writes,  '^  so  that  it  may  seem  to  have 
the  brightness  and  gemmy  decency  of  the  natural  eie." 

The  relief  of  deformity  arising  from  deficiencies  of  the 
teeth  has  become  the  duty  of  a  separate  profession^  and 
needs  no  comments  here. 
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CHAPTER  II. 

THE  UPPER  EXTREMITIES. 

I. — Deformities. 

Defoemities  of  the  upper  extremities^  although  less 
obtmsiTe  to  the  eye  than  those  of  the  lower,  are  not  less 
important  as  drawbacks  upon  the  usefulness  or  comfort  of 
the  individual.  They  chiefly  arise  from  mischief  in  the 
joints  (from  whatever  cause  arising),  contraction,  and  in 
old  standing  cases  even  shortening  of  the  flexor  muscles, 
and  the  cicatrices  of  burns. 

(1).  Contraction  of  the  Shoulder. 

(2).  Contraction  of  the  Elbow. 

(3).  Distortion  of  the  Fore-arm. 

(4).  Deformities  of  the  Wrist  and  Fingers. 

(5).  Contraction  from  the  Cicatrices  of  Burns. 

1.  Contraction  of  the  Shoulder-joint  is  a  very  rare  affec- 
tion. I  have  had  to  deal  with  it  mainly  as  a  result  of 
gon-shot  wounds,  which  have  rendered  necessary  ampu- 
tation of  the  arm.  In  these  cases  the  patients  have  been 
unable  to  extend  the  stump,  in  consequence  of  contraction 
of  the  muscles  surrounding  the  joint.  Prior  to  the  ad- 
justment of  an  artificial  arm  it  is  necessary  to  secure  free 
motion  of  the  stump.  In  order  to  effect  this,  when  the 
joint  has  become  fixed  from  contraction  of  the  muscles,  it 
is  best  to  mould  accurately  to  the  clavicle,  and  upper  part 
of  the  scapula,  a  gutta-percha  shield.  To  this  shield  a 
lateral  lever  furnished  with  a  ratchet  joint  is  to  be  at- 
tached^ and  so  arranged  that,  when  the  screw  is  acted  upon, 
extension  of  the  stump  is  obtained.     The   art\cu\?yX\o\\ 
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must  be  well  and  frequently  sliainpooed,  vhich  assiati 
greatly  the  extending  power  of  the  instrument. 

2.  Contraction  of  the  Elbow. — The  most  ordinaiy  form 
of  contraction  of  the  elbow  la  simple  flexion  of  a  perma- 
nent character,  arising  from  retraction  of  the  flexof 
muscles.  This  may  have  been  brought  about  by  the  arm 
having  remained  bent  for  a  long  time  in  one  positioii, 
during  long  and  wasting  illness,  or  in  consequence  of  Mme 
painful  afl'ection  of  the  joint,  or  as  a  result  of  injury  to 
the.  arm.  If  the  tension  of  the  rigid  muscles  be  grea^ 
tenotomy  may  be  required  in  conjunction  with  mechanical 
treatment.  In  the  majority  of  cases,  however,  a  well-ccni' 
structed  instrument  will  suffice  to  unbend  the  arm  and 
restore  the  flexibility  of  the  elbow. 

The  instrument  commonly  made  use  of  in  these  cases  ii 
a  double  splint,  connected  at  one  extremity  by  a  hinge, 
and  fixed  in  an  angular  position,  by  an  elongating  screv 
(Fig.  36) .     This  splint  is  arranged  so  that  it  can  be  placed 

Fio.  36. 


Upon  the  inner  surface  of  the  flexed  extremity,  and  when 
tlius  adapted  extension  is  effected  by  means  of  the  screw. 
It  would  be  difficult  to  conceive  a  more  unsatisfactory 
and  less  scientific  forna  of  apparatus  for  the  special  object 
aougbt  to  be  attained.     The  mechsjiical  centre  of  the 
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does  not  coincide  with  the  axis  of  the  elbow-joint  as 
^ht  to  do,  but  is  placed  more  than  an  inch  above  it. 
ler,  the  position  and  arrangement  of  the  screw  do 
dmit  of  full  extension  of  the  arm. 
e  proper  form  of  apparatus  to  be  employed  in  the 

under  consideration^  consists  of  two  lateral  levers, 
ed  at  the  elbow,  and  with  a  padded  metal  trough  for 
ore-  and  another  for  the  upper  arm.  The  outer  joint 
;ovemed  by  a  rack-aud-pinion  movement,  which 
lits  the  gradual  extension  of  the  articulation  without 

or  inconvenienee  (see  Fig.  37) .  A  soft  leather  cap 
ives  the  elbow,  and  constitutes  a  point  of  coimter-re- 
mce  when  extension  commences. 

Fig.  37. 


5  the  object  of  this  splint  is  simply  to  obtain  extension 
e  flexed  arm,  it  must  be  afterwards  modified  by  the 
titution  of  a  vulcanized  india-rubber  spring  for  the 
let  axis.  By  this  means  muscular  exercise  can  be 
3d,  and  the  facets  of  the  articulation  rendered  free 
igh  frequent  movement.  If  this  be  not  done,  there  is 
inost  certainty  of  relapse  when  the  fixed  apparatus  is 
ived.  The  joint  should  also  be  frequently  bathed  in 
)ran  and  water  and  well  rubbed,  which  will  render  the 
n  of  the  modified  instrument  much  more  e{&c^ovv&. 
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At  the  suggestion  of  Professor  Longmore^  I  have  providd 
this  apparatus  with  a  set  of  upper  and  lower  arm  troughi 
of  various  sizes  (see  Fig.  37),  so  that  the  same  levers  ma] 
be  adapted  to  different  cases.  I  have  also  arranged  ei- 
tending  apparatus  for  the  knee  in  a  similar  manner.  Tb 
utility  of  both  forms  of  mechanism  for  army  surgeons  am 
hospitals  is  thus  increased.  Occasionally  contraction  of  th 
elbow  is  a  sequence  to  disease  of  the  articulation^  and  is  as 
sociated  with  a  considerable  degree  of  pain ;  in  truths  m 
much  so  as  to  preclude  the  least  touch  or  pressure  bein; 
made  against  the  external  region  of  the  joint.  Also,  an] 
jar  or  accidental  movement  produces  great  suffering.  Ii 
order  to  secure  such  an  amount  of  rest  as  shall  enabl( 
the  diseased  joint  to  assume  a  healthier  condition,  or  tc 
encourage  an  anchylosed  state,  that  form  of  mechanism  if 
needed  which  shall  obviate  the  possibility  of  mechanical 
motion,  and  at  the  same  time  give  support  to  the  limb  ii 
such  a  manner  as  shall  prevent  it  from  anchylosing  in  { 
position  unfavorable  for  future  usefulness.  To  secun 
these  points  I,  at  the  suggestion  of  Mr.  Paget,  have  ar- 
ranged  the  following  apparatus,  which  consists  of  twc 
metal  troughs  resting  against  two  thirds  of  the  uppei 
surface  of  the  arm.  These  troughs  are  connected  to 
gether  by  a  rod  of  steel  curved  to  the  shape  of  the  joint 
Lacing  bands  with  elastic  centres  serve  to  secure  thu 
instrument  to  the  arm.  Its  mode  of  application  is  first  b] 
bending  the  steel  connecting  rod  accurately  to  the  angle  ai 
which  it  may  be  considered  advantageous  to  flex  the  arm : 
then  the  troughs  are  gently  laid  upon  the  upper  surfaa 
and  carefully  laced,  but  without  such  tension  as  migh 
tend  to  congest  the  vessels  of  the  elbow-joint.  Lastly 
the  silk  webbing  neck-band  is  fastened  in  such  a  mannei 
as  shall  take  all  weight  from  the  joint  and  transfer  it  tc 
the  neck  and  shoulders. 
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It  wiU  be  percetred  tbat  the  elbow-joint  is  rendered 
perfectly  motionleas,  whilst  its  entire  surface  is  untouched ; 
■0  that  should  any  external  medicinal  application  be 
neeessary  it  cao  be  made  without  removing  the  splint, 
an  advantage  difficult  to  overrate.  A  gutta-percba  shield, 
not  shown  in  the  woodcut,  is  attached  by  strings  to  the 
outer  ude  of  the  steel  arm-trough,  by  which  means  the 
dbow  is  guarded  (without  being  touched)  from  an  acci- 
dental blow. 

Fia.  38. 


When  the  elbow-joint  is  rotated  as  well  as  flexed,  as  when 
the  wrist  is  turned  inwards  and  outwards,  a  modification  of 
tbeapparatus  described  at  p.  101  is  needed.  The  internal 
btenl  lever  is  done  away  with,  the  external  one  only  being 
retained,  and  to  this  a  second  ratchet-centre  is  attached, 
n  formed  as  to  agree  with  the  plane  of  rotation.  This 
deformity  is,  however,  very  rare,  as  is  also  lateral  inver- 
non  of  the  t^btnr.     When  tbia  latter  conditioD.  ex\&\s,  & 
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well-padded    splint    bound  tigbtly  to  the   arm,  : 
mechanical  appliance  to  be  adopted. 

A  common  fonn  of  contraction  of  the  elbow  i 
which  arises  from  semi-anchylosis  of  the  joint.  In 
cases  the  patient  cannot  either  extend  or  flex  the  for 
but  on  the  application  o(  considerable  force  some  i 
of  motion  is  founds  constituting  the  distinction  be 
true  anchylosis  or  bony  union  of  parts  and  false  and 
or  cartilaginous  adhesion.  In  these  cases  the 
muscles  of  the  arm  are  thrown  into  a  state  of  spasti 
traction,  and  if  the  mischief  ia  the  joint  is  of  old  sta 
they  not  un&equently  become  shortened.  In  trea 
case  of  semi-anchylosis  the  object  first  sought  is  to 
down  the  morbid  adhesions  in  the  joint.  This  n 
eflFected  by  one  operation,  or  by  a  series  of  open 
If  the  former,  the  patient  is  placed  fully  under  the 
ence  of  chloroform,  not  merely  to  allay  pain,  but  s 
relax  the  contracted  muscles,  and  to  prevent  those  i 
contractions  which  else  the  pain  would  induce ;  the 
limb  is  forced  into  a  straight  position,  the  morbid 
sions  about  the  joint  being  broken  down.  To  preve 
newed  contraction  of  the  joint  and  secure  motion,  a  8 
splint  is  required,  having  strong  vulcanized  india-r 
cords,  the  action  of  which  induces  muscular  pow( 
prevents  recontraction. 

If  the  degree  of  force  required  to  break  down  the 
sions  immediately  prove  to  be  such  as  the  surgeon  lies 
to  use,  or  if  it  be  considered  advisable  to  proceed  fro 
commencement  by  a  series  of  operations,  recourse 
be  had  to  mechanical  means.  Blanc  of  Lyons  has 
structed  an  apparatus  for  this  purpose  (Fig.  2 
graduated  scale  with  index  being  attached,  by  me^ 
which  the  force  used  may  be  measured. 

3.  Disiortion  of  the  Fore -arm, — I  once,  in  conjui 
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Fio.  39. 


*itli  Mt.  Bnxton  Shillttoe,  had  occasion  to  devise  a  rather 
complicated  piece  of  mechanism  for  a  case  where  the 
Smter  portion  of  the  radios  had  been  excised.  Owing  to 
^  carpal  bones  losing  their  ordinary  support,  the  hand 
wipped  in  a  lateral  direction,  and  the  whole  fore-arm 
Wime  shortened.  It  was  sought  to  restore  the  hand  to 
>ts  natural  position,  and  cause  an  extension  of  the  fore- 
■nn.  To  accomplish  these  objects  was  a  work  of  no 
oritnary  difficulty,  but  in  the  end  I  succeeded.  The 
■utniment  made  use  of  ia  depicted  in  Fig.  40.  It  was 
Kraied  by  a  grooved  metal  splint,  which  was  well  padded. 


tzid  which  rested  upon  the  ulnar  surface.     This   splint 
na  fixed  in  iis  place  hy  a  strap  below  the   elbow,  aai 
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by  a  broad  laced  bandage  paasing  over  the  radial  surfiue. 
Opposite  the  wrist  a  ratchet-joint  was  fixed,  to  whicb 
was  attached  a  double  lever^  so  arranged  as  to  hold  the 
palm  and  back  of  the  hand  between  its  limbs.  Hie 
hand  was  fastened  to  the  lever  by  means  of  a  leathern 
gauntlet^  attached  by  metal  studs.  By  acting  upon  ilie 
ratchet-joint  the  wrist  and  hand  were  raised  and  the 
fore-arm  extended.  The  grasping  power  of  the  fingers 
remained  unimpaired  after  the  operation,  and  by  means  of 
the  instrument  described  the  patient  has  secured  a  very 
useful  hand  and  arm. 

4.  Deformities  of  the  Wrist  and  Fingers. — Deformities 
of  the  wrist-joint  consist  in  simple,  permanent  flexioQ, 
extension,  transverse  rotation,  or  lateral  deviation*  Oc- 
casioually  two  or  more  of  these  conditions  are  combined. 

Those  distortions  of  the  wrist  which  are  distinguished 
by  flexion  of  the  joint,  generally  present  a  tense  conditkm 
of  the  tendons  which  traverse  the  inferior  surface;  the 
dorsal  or  upper  part  of  the  joint  becoming  extremely 
rounded  and  prominent.  To  elongate  the  muscles  and 
restore  the  joint  to  its  natural  position,  it  is  customary  to 
employ  first  tenotomy,  and  subsequently,  by  the  use  of  a 
well-adjusted  instrument,  efiect  gradual  extension.  An 
appliance  invented  for  the  latter  purpose  is  constructed  as 
follows  (Fig.  41)  : — Two  lateral  stems  are  afiixed  to  a 
metal  trough,  and,  at  the  point  where  they  coincide  with 
the  wrist-joint,  a  ratchet-centre  is  formed.  Resting 
against  the  palmar  surface  of  the  hand,  and  across  the 
metacarpal  extremities,  is  a  softly  padded  plate  connected 
with  the  lateral  levers.  When  applied,  the  trough  of  the 
instrument  receives  the  under  surface  of  the  fore-arm 
whilst  the  hand-plate  rests  against  the  base  of  the  fingers; 
the  lateral  levers  being  flexed  by  means  of  their  ratchet- 
jointj  80  that  the  angle  formed  by  the  apparatus  is  equal 
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to  that  of  the  contracted  wrist-joint.  A  strong  but  well- 
padded  leathern  band  passes  over  the  upper  and  promi- 
nent part  of  the  wrist.     On  extending  the  artificial  joint, 


Fig.  41. 


resistance  of  the  limb  against  the  instrument  occurs  at 
tie  troughy  the  hand-plate,  and  the  wrist-band.  These 
tbee  surfaces  form  the  apex  and  base  of  a  triangle ;  and 
u  the  tendinous  region  is  involved  in  the  base,  it  under- 
goes an  elongation  proportionate  to  the  separation  of  the 
extremities  of  the  lateral  levers. 

Other  instruments  exist  for  the  treatment  of  this 
deformity^  but  they  are  rarely  used.  The  only  one 
requiring  to  be  mentioned  in  addition  to  that  already 
described^  is  a  padded  splint,  hinged  with  a  ratchet-joiut 
JQst  above  the  dorsum  of  the  wrist,  upon  the  extension  of 
which  the  anterior  portion  of  the  wrist-joint  is  uplifted, 
and  the  contracted  muscles  extended.  An  almost  in- 
superable objection,  however,  to  this  arrangement  is,  that 
•o  great  an  amount  of  pressure  is  brought  to  bear  upon 
the  back  of  the  wrist  by  reaction,  that  a  continuous 
employment  of  the  mechanism  becomes  impossible ;  and 
interrupted  treatment  rarely  leads  to  good  result. 
Another  form  of  wrist  deformity  is  that  resulting  from 
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contraction  of  those  muscles  which  extend  it.  The  1 
is^  in  consequence^  maintained  in  a  straight  and  : 
position.  The  inconvenience  of  this  condition  ma 
comprehended,  when  it  is  recollected  how  many  of  1 
natural  actions  which  we  are  called  upon  to  perform  d 
demand  the  power  of  freely  flexing  the  wrist-joint, 
fact,  although  contraction  of  the  extensors  in  su 
degree  as  to  hold  the  wrist  in  a  straight  position  is  b: 
a  distortion,  yet  it  is  far  more  inconvenient  than 
other  form  of  wrist  affection.  The  mechanical  appa 
by  means  of  which  this  deformity  is  overcome  gr 
resembles  that  adopted  for  acting  against  contri 
flexors,  the  only  difference  being,  that  in  the  lattei 
hand-plate  passes  under  the  palm,  whilst  in  case 
contracted  extensors  the  force  is  required  to  be  exei 
in  a  downward  direction  against  the  back  of  the  1 
thus  reversing  the  plan  adopted  for  extending  a  contr: 
wrist-joint  of  ordinary  appearance  and  character. 

A  third  kind  of  wrist  deformity  occurs  when 
muscles  which  belong  to  the  inner  lateral  margin  be 
shortened.  In  this  case  the  most  valuable  appn 
for  overcoming  the  deformity,  is  one  in  whict 
forearm  is  received  in  a  kind  of  trough,  while  a 
centre  of  the  wrist,  and  on  its  upper  surface,  a  ral 
centre  is  placed,  corresponding  as  far  as  possible  wit 
axis  formed  by  the  bones  of  the  wrist  in  their  disp 
condition.  The  hand  itself  is  also  enveloped  by  a  pi 
plate,  surrounding  both  its  palmar  and  dorsal  sui 
and  connected  with  the  centre-ratchet  just  menti 
On  bringing  this  instrument  into  operation,  extens: 
the  inner  margin  of  the  wrist  is  obtained. 

Rotation  of  the  wrist  upon  its  own  axis,  althoi 
rare  form  of  distortion,  sometimes  occurs.  To  re 
this  deformity^  the  same  instrument  as  that  just  de8< 
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B employed,  with  this  diflFerence  (Fig.  42),  that  the  ratchet 
it  fixed  80  as  to  act  in  a  plane  transverse  to  that  of  the 
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dorsal  surface  of  the  hand^  and  thus  gradually  rotate  and 
replace  the  distorted  parts. 

Contraction  of  the  fingers  from  injury  is  of  all  deformi- 
ties perhaps  the  most  troublesome.  Whatever  interferes 
with  the  flexibility  of  the  fingers,  diminishes  the  utility  of 
the  hand  to  a  degree  altogether  disproportionate  to  the 
•eeming  magnitude  of  the  deformity.  A  single  finger  may 
be  contracted,  or  the  whole  of  the  fingers  of  one  hand, 
b  the  latter  case,  the  hand  is  useless ;  but  occasionally, 
even  in  apparently  the  most  hopeless  instances,  benefit 
may  be  derived  from  mechanical  appliances,  as  the  follow- 
ing example  will  show. 

An  oflBcer  in  the  Indian  service  received  a  wound  across 
the  palm  of  the  hand,  from  a  tulwar,  during  the  Sikh 
campaign.  Considerable  sloughing  occurred,  and,  on 
cicatrization  taking  place,  the  contraction  of  the  fingers 
became  so  great  that  the  handle  of  a  sword  could  not  be 
jirasped.  At  the  wish  of  Sir  W.  Fergusson,  I  endeavoured 
to  relieve  the  excessive  contraction  by  the  instrument 
ihown  in  the  following  woodcut  (Fig.  43). 

A  padded  plate  rests  upon  the  dorsal  surface  of  the 
iiand,  to  which  are  attached  five  jointed  rods,  four  of 
rhich  follow  the  course  of  the  fingers,  and  the  other  of 
he  thumb.      Corresponding  exactly  with  eacVi  axticxxW 
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tioQ  is  a  ratchet-joint  governed  by  a  key.     The  fingn 
are  bound  to  the  rods  by  a  piece  of  narrow  blaclc  riblxai 


On  moving  either  of  the  artificial  articulations  exteiuicw 
of  the  joint  over  which  it  ia  placed  results.  It  will  be 
perceived  that  no  less  than  fourteen  distinct  axes  cw 
extension  are  required  in  treating  the  thumb  and  fingen. 

By  this  piece  of  mechanism  a  very  useful  band  wa* 
obtained.  The  patient  was  again  enabled  to  hold  his 
sword  and  perform  almost  any  act  dependent  upon  tbp 
free  use  of  the  fingers. 

An  admirable  form  of  instrument  for  contraction  of  the 
fingers  is  a  steel  plate,  accurately  fitted  to  the  under  or 
palmar  surface  of  the  hand  and  arm.  Each  finger  is 
received  upon  a  portion  of  the  splint  equal  to  its  own 
diameter,  and  as  a  line  of  separation  equal  to  its  length 
exists  between  each  finger,  small  rings  of  vulcanised 
india  rubber,  of  about  half  an  inch  broad,  are  enabled  to 
be  passed  over  the  apes  of  contraction,  thus  binding  by  an 
elastic  force  the  contracted  fingers  to  the  splint.  The 
persistent  force  which  can  be  obtained  from  india-rubber 
bands  forms  an  excellent  mechanical  power  in  cases  of 
this  kind,  and  almost  invariably  succeeds  in  overcoming 
even   very  rigid    contraction.      M  the  same  time  the 
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renliency  of   the    eubstance    employed   admits    of   the 

uticalatiouB  being   moved  without   dispIaciDg   or  with- 

iniring  the  splint. 
Another  very  Taluahle  invention  for  contraction  of  the 

fingen  is  constructed  as  follows  (Fig.  44) : 

A  padded  leathern  band  surrounds  the  wrist.  To  the 
upper  sorface  of  the  hand  a  socket  is  attached ;  and  in 
lim  socket  a  carved  lever,  having  two  horizontal  bars,  is 
fixed.  One  of  these  bars  passes  under  the  palmar  surface 
rf  the  first  joint  of  the  fingers,  the  other  passes  over  the 
ianni  surface  of  the  third  joint  of  the  fingers,  A  small 
lUchet'Centre  also  exists  in  the  curved  lever,  which,  upon 
loDg  moved  gently,  extends  the  whole  of  the  fingers,  by 


ftmng  upon  them  at  the  back  while  uplifting  their 
Qtremities.  This  appliance  is  calculated  to  overcome  the 
Boat  severe  case  of  finger  deformity. 

When  the  forefinger  ia  contracted,  as  frequently  occurs, 
I  little  plate  fixed  at  the  back  of  the  hand,  and  furnished 
■ith  a  lever  acting  in  the  same  manner  as  in  the 
iutnunent  above  described,  soon  restores  the  part  to  its 
natnral  form. 

(5.)  Coniractiotu  from  burnt. — Occasionally  the  cica- 
trices of  bams  \eaA  to  various  contractioDB,  and  milcV 
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distortion  of  the  upper  extremities ;  bat  as  the  mechamcal 
means  required  for  the  extension  of  a  cicatrix  are  tbe 
same  as  those  required  for  the  extension  of  contracted 
muscles^  it  is  not  necessary  to  enter  into  detail. 

In  concluding  this  section,  it  is  important  to  mentioa 
an  instrument  which  is  needed  to  prevent  a  recurrence  of 
distortion  after  the  extension  of  contracted  joints  hii 
been  effected.  This  consists  for  the  elbow  and  wrist- 
joint  of  a  very  light  metallic  frame^  jointed  at  the  point  q£  ^ 
flexion,  and  furnished  with  what  is  known  as  a  atop-joint 
By  this  appliance  extension  can  be  kept  up  at  intervals 
until  the  muscles  have  recovered  their  proper  force  and 
equilibrium. 

Application  of  Instruments, — With  the  whole  of  the 
appliances  just  described,  care  must  be  taken  to  render 
their  form,  prior  to  adjustment,  as  far  as  possible,  the 
same  as  that  presented  by  the  distortion.  Then  the  hand 
or  arm  must  be  carefully  surrounded  by  a  thin  flannd 
roller,  and  any  part  of  the  mechanism  likely  to  prodooe 
pressure  guarded  by  a  piece  of  thin  felt,  which  is  the 
softest  and  best  substance  I  know  of  for  making  a 
temporary  pad.  The  arm  or  hand  can  then  be  secured  by 
the  straps  or  lacing  of  the  appliance,  the  action  of  which 
must  be  gently  increased.  It  is  never  advisable  for  an 
apparatus  of  any  kind  to  be  worn  more  than  four  hoars 
the  first  day,  six  the  next,  and  eight  the  third.  It  may 
be  retained  the  whole  day  on  the  fourth.  By  this  pro^ 
cedure  the  patient  insensibly  becomes  accustomed  to  the 
instrument,  and  none  but  the  most  trifling  inconvenience, 
if  anv,  is  afterwards  felt. 
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II. — Debilities. 

The  chief  forms  of  debility  of  the  upper  extremity, 
which  admit  of  being  ameliorated  by  mechanical  aid^  are 
M  follows : 

1.  Drop-shoulder. 

2.  Paralysis  op  the  Forearm. 

3.  Drop-wrist. 

4.    CoNTR^iCTED    FiNOERS. 

5.       (a)  Writers'  or  Scriyeners'  Cramp. 
(i)   Compositors'  Cramp. 
(c)    Musicians'  Cramp. 
{d)  Shoemakers'  Cramp. 
(e)    Sempstresses'  Cramp. 

1.  Drop-shoulder, — This  condition  arises  either  from 
laxity  of  the  ligaments  which  maintain  the  head  of  the 
hamerus  in  apposition  with  the  glenoid  cavity,  or  from 
paralysis  of  the  deltoid  and  scapular  muscles.  When  the 
ligaments  have  lost  their  elasticity  and  become  extended, 
the  head  of  the  humerus  falls  out  of  the  glenoid  cavity — 
there  is  permanent  dislocation  of  the  shoulder.  Oc- 
casionally, from  laxity  of  those  ligaments  which  hold  the 
head  of  the  humerus  in  its  natural  cavity,  it  admits  of 
being  readily  displaced  by  the  slightest  exertion,  such  as 
patting  on  a  coat,  &c.  For  these  cases  of  anterior 
luxation  of  the  shoulder-joint,  I  have  devised  a  very  simple 
apparatus,  which  can  be  worn  without  the  least  inter- 
ference with  dress  or  the  natural  movement  of  the  arm. 
It  consists  of  a  curved  spring  like  an  epaulette,  which 
grasps  the  head  of  the  bone  and  holds  it  in  position. 
The  straps  (which  have  the  direction  of  a  figure  o?  S^  w^ 
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SO  arranged  as  to  give  support  to  a  rather  thidL  axiilaij 
pad,  whilst  the  whole  is  held  in  place  by  a  band  passiiig 
licross  the  chest. 


Fig.  45. 


In  more  severe  cases  the  plan  which  should  be  carried 
out  is  that  of  producing  firm  pressure  against  the  anterior 
surface  of  the  shoulder-joint^  or  rather  the  head  of 
the  humerus.  This  is  best  effected  by  an  instrument 
formed  as  follows : — A  thin  plate,  shaped  to  represent 
the  scapula,  rests  on  that  region,  having  a  strong  steel 
rod  curved  to  the  form  of  the  axilla  fixed  to  its  lateral 
outer  edge,  the  junction  between  the  scapula-plate  and 
the  axillary  lever  being  made  by  a  ratchet-joint.  The 
end  of  the  axillary  lever  is  shaped  like  a  pear,  and,  being 
well  padded,  rests  against  the  anterior  surface  of  the 
humerus ;  straps  passing  over  the  opposite  shoulder  hold 
this  instrument  in  position.  On  turning  the  ratchet-axis 
with  the  usual  key  for  such  a  mechanism,  compression  of 
the  head  of  the  humerus  backwards  occurs,  without  at  all 
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ering  with  the  natural  movement  of  the  arm.  The 
indeed,  becomes  even  more  useful  to  the  patient  than 
I  the  instrument  was  applied.     I  devised  this  instru- 

Bt  the  suggestion  of  Mr.  Berkeley  Hill,  for  a  case 
,  in  which  the  patient  dislocated  his  shoulder  whilst 
ring  under  attacks  of  epilepsy. 

cases  where  the  arm  is  displaced  in  a  downward 
:iou  into  the  axillary  cavity,  the  best  mechanical 
nent  is  to  place  a  short  crutch  beneath  the  axilla 

46),  retaining  it  in   its  place  by  a  broad-webbing 


passing  over  the  opposite  shoulder,  and  by  a  belt 
encircles  the  chest  and  fixes  the  affected  arm  to  tlic 

se  are  almost  the  only  forms  of  dislocation  of  the 
us  which  require  persistent  and  special  mechanical 
lent.  Other  varieties  admit  of  reduction,  and  tlic 
is  readily  kept  in  place  by  the  ordinary  "tiTas^wx 


bandage,  vbich   consists  of  two  padded   shoalder-caps, 
buckled  toother  behind  betveen  tbe  scapube. 

When  the  displacement  of  the  shonlder-joint  aiuei 
irom  paralysis  of  the  deltoid  and  scapular  mnsdea,  die 
head  of  the  humerus  may  be  retained  in  its  normal  pou- 
tion  by  means  of  a  gutta-percha  shield  which,  embnunng 
the  affected  shoulder  and  upper  arm,  is  also  fitted  to  tbe 
side  of  the  thorax.  This  shield  is  kept  in  position  hf 
a  shoulder-strap  and  corset  (Fig.  47).    Should  the  joint  be 


painful,  great  relief  is  ohtiuned  by  carrying  the  gatta-pendta 
shield  beneath  the  olecranon,  thus  relieTing  the  articn- 
lation  of  that  sense  of  aching  which  the  weight  of  the 
limb  80  frequently  causes  when  brought  to  bear  upon 
weakened  ligaments  or  paralysed  muscles.  In  cases  of 
diseased  shoulder-joint  very  great  comfort  and  ease  are 
gained  by  the  use  of  this  a\m\iVe  Kv^mX..    1  recently  had 
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occasioii  to  adjust  one  of  these  splints^  at  Mr.  Hilton's 

suggestion,  to  a  lady  who  had  severe  periostitis^  and  the 

idief  8he  immediately  experienced  was  most  marked  and 

grttifyingy  especially  as  prior  to  its  adoption  the  least 

touch  created  great  pain.     One  of  the  greatest  advantages 

of  the  apparatus  is  the  ease  with  which  gutta  percha,  when 

MftyCan  be  moulded  to  the  most  sensitive  surfaces  without 

creating  suffering.     During  the  Crimean  War^  an  ofSeer 

who  had  been  wounded  in  the  shoulder  was  brought  to  me 

by  Mr.  Travers,  sen.^  who  found  him  incapable  of  bearing 

any  kind  of  pressure  or  movement^  owing  to  the  head  of 

the  bamerus  being  necrosed.     One  of  these  gutta-percha 

'      Bpliots,  embracing  the  whole  shoulder  and  part  of  the 

i      forearm^  was  adjusted^  and  with  so  excellent  a  result  that 

[      the  patient  made  eventually  a  good  recovery.     Mr.  Travers 

vas  80  struck  by  the  steady  manner  in  which  the  limb 

^as  held^  that  he  proposed  the  adoption  of  splints  of  this 

class  for  gun-shot  fractures ;  and  at  the  request  of  Sir 

Andrew    Smith,    the    Director-General    of    the    Army 

Radical  Department,  a  large  number  were  sent  to  the 

troops  in  the  Crimea. 

2.  Paralysis  of  the  Forearm. — Inability  to  bend  the  fore- 
arm firom  paralysis  of  the  flexor  muscles  may  be  satisfactorily 
dealt  with  in  the  following  manner.     The  object  sought  is 
to  supplement  artificially  the  action  of  the  debilitated 
moscles.     The  arm  and  forearm  are  enclosed  in  two  well- 
fitting  troughs,  which  are  connected  by  an  external  and 
internal  steel  band,  attached  to  a  cap  for,  and  jointed  at^ 
the  elbow.     From  the  lower  arm  of  each  steel  band,  at 
the  point  of  flexion,  springs  a  short  perpendicular  lever. 
Between  the  free  extremity  of  this  lever,  and  the  upper 
arm-trough,  at  the  place  of  junction  with  the  lateral 
steel  band,  extends  a  vulcanised  india-rubber  band.    The 
strength  of  the  daatic  band,  in  conjunction  witlx  \taid\o'«  ^ 
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is  SO  arranged  as  to  keep  tbe  arm  bent,  except  when  the 
limb  is  voluntarily  extended^  the  extensor  mnscles  acting 
normally.  This  apparatus,  whilst  obviating  the  most 
immediate  and  distressing  inconvenience  arising  from 
this  form  of  paralysis,  serves  also  as  an  important  agent 
for  facilitating  the  restoration  of  power  in  the  paralysed 
muscles.  For  by  its  aid  the  patient  may  systematically 
practise  a  series  of  localised  movements,  one  of  the  most 
important  methods  which  can  be  adopted  for  reinvigorat- 
ing  debilitated  or  palsied  muscles,  flexion  being  broa^t 
about  by  the  elastic  cords.     (Fig.  48). 

Fia.  48. 


3.  Drop-wrist. — This  troublesome  affection,  arising 
from  paralysis  of  the  extensors  of  the  hand,  is  chiefly  a 
result  of  '^  lead-poisoning/'  and  is  most  common  among 
painters  and  brass-founders.  When  it  has  not  yielded 
to  ordinary  remedies,  sometimes  considerable  relief  may 
be  obtained  by  mechanical  agency.  The  unopposed  and 
contracted  flexors  may  be  antagonised  and  the  hand 
raised,  either  by  the  use  of  a  helical  spring,  br  of 
vulcanised  elastic  bands.  The  latter  are  preferable,  and 
in  the  accompanying  diagram  (Fig.  49)  an  arrangement 
is  shown  by  which  the  elastic  material  may  be  applied 
effectively  to  the  relief  of  t\i\s  form  of  debility^    With  the 
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use  of  this  mitten,  control  over  the  knife  and  fork,  a 
itick,  or  artificer's  tool,  has  been  obtained. 


Fia.  40. 


4.  (knUracted  Fingers, — ^The   deformity  resulting  from 

contraction  of  the  fingers^  whether  arising  from  paralysis 

of  the  common  extensor  of  the  fingers  or  of  the  interossei, 

w  often  considerable.     Paralysis  of  the  common  extensor 

of  the  fin^rs  is  a  frequent  result  of  lead  poisoning.     This 

Qiascle  extends  the  first  phalanx  of  the  fingers,  and  contri- 

inites  to  the  extension  of  the  wrist.     When  paralysed,  the 

frst  phalanges  cannot  be  elevated  upon  the   metacarpal 

bones.     The    interossei   flex  the   first,   and  extend  the 

second  and  third  phalanges.     They  also  abduct,  or  adduct 

the  fingers.     The  lumbricales  aid  in  the  extension  of  the 

second  and  third  phalanges.     When   these   muscles   are 

pardysed,  the  first  phalanx  is  tilted  up  by  the  want  of 

antagonism  to  the  action  of  the  common  extensor  of  the 

fingers^  while  the  second  and  third  phalanges  are  drawn 

downwards,  the  hand  assuming  that  claw-like  deformity 

which  has  been  designated  by  French  writers  the  '^  main 

en  frifft!* 

Mechanical  aid  is  too  frequently  the  only  means  which 
can  be  had  recourse  to  for  the  relief  of  the  deformities 
described.  Several  very  ingenious  instruments  have  been 
devxed  for  this  purpose  by  French  mechanicians.  The 
fidlfwing  gxanilet  (Fig.  50)  baa  been  fabricated,  accoid^va^ 
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to  the  instructions  <^  M.  Ducbenne  (de  Boulogne),  \ij 
M.  Charriftre  (after  a  model  originally  designed  by  H. 
Delacroix),  for  tbe  relief  of  the  deformity  arising  ttm 
paralysis  of  tbe  common  exteDSor  of  tlie  fingers. 


A,  a  metallic  plate  fixed  at  tbe  posterior  part  cf  a  wrist- 
band. B,  a  metallic  plate  articulated  at  H  witb  tbe  plate 
A  in  such  a  manner  as  to  permit  only  lateral  norementa 
of  the  hand,  to  which  it  is  attached  by  means  of  a  leather 
strap  which  embraces  the  palm,  when  the  extensors  of  the 
hand  are  paralysed.  If  these  muscles  have  retained  thor 
movements,  an  articulation  fixed  at  B  permits  voluntary 
flexion  and  extension.  From  the  inferior  extremi^  at 
the  plate  B,  rigid  rods,  somewhat  raised,  extend  to  the 
inferior  extremity  of  tbe  first  phalanges.  At  the  extreni^ 
of  these  rods  little  pulleys  (D)  are  fixed,  apon  which  mn 
cords  fixed,  at  one  extremity,  to  the  rings  E,  which  embmce 
tbe  ends  of  the  first  phalanges,  and  at  the  other  to  the 
springs  C,  which  are  attached  to  the  dorsal  plate.  To  the 
rings  6,  which  embrace  the  thumb,  are  attached  the 
springs  F  which  arise  from  the  metallic  plate  of  4he 
forearm. 

The  following  drawing  (Fig.  51)  depicts  an  instruoant 
invented  by  M.  Duchenne,  and  fabricated  by  M.  Chan-ire^ 
to  remedy  tbe  distortion  ariaing  fioai  \>ai&l^ii  of  the  iiter- 
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ossci  muscles.  In  the  advanced  stages  of  this  deformity, 
the  first  phalanges  are  to  acme  extent  subluxated  upon 
the  metacarpal  bones,  and  the  metacarpo- phalangeal  articu- 
htdoDS  are  \erj  rigid. 

Pio.  51, 


The  inatrament  is  compoaed  of  three  chief  pieces.  A, 
the  digital;  B,  the  palmar  j  and  C,  the  anti-brachial. 
Tlwae  three  pieces  are  articulated ,  as  shown  in  the  drawing. 
The  digital  portion  is  a  plate  having  upon  one  of  its  faces 
four  groorea  destined  to  receive  the  fingers,  and  to  maintain, 
b^  the  aid  of  a  leather-strap  which  presses  the  dorsal  face, 
the  last  two  articulations  extended.  The  second  plate  (B) 
is  applied  to  the  palm.  This  plate  is  attached  to  a  metallic 
iplint,  which  is  fixed  to  the  anterior  surface  of  the  forearm. 
A  strong  spring  is  fixed  by  one  extremity  to  the  digital 
plate  (A],  and  terminates  by  a  gut  cord,  which  passes 
orer  a  bridge  (£)  four  centimetres  in  height,  and  through 
a  ring  fixed  upon  the  palmar  portion,  is  reflected  and  tied 
at  the  point  G  of  the  plate  A.  This  cord  is  gradually 
tightened,  bo  that  the  digital  portion  (A),  that  is  to  say, 
the  first  phalanges,  are  inclined  towards  the  plate  B. 

M.  Dochenne  states  that  he  has  effected  many  cures 
with  this  apparatus. 

A  Teiy  good  and  aiinple  form  of  splint  for  coatiatiAoii 
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of  fingers  from  paralysis  is  one  formed  of  sheet  8ted» 
having  each  finger  separate  in  order  that  a  band  of  india 
rubber  formed  like  a  ring  may  be  passed  over  each  fingOi 
Another  elastic  band  surrounds  the  wrist^  whilst  a  iluxd 
holds  the  forearm  to  the  splint.  This  arrangement  admiti 
of  slight  muscular  movement^  whilst  at  the  same  time  ths 
fingers  and  wrist  are  prevented  from  becoming  contracted* 
This  has  been  already  described  as  an  excellent  splint  ftr 
contraction  of  the  fingers  nnassociated  with  paralysis, 

5.  Writer^  Cramp,  Sfc, — This  most  troublesome  malady 
is  rarely  alleviated  except  by  mechanical  means.     Any 
other  form  of  treatment  is,  as  a  rule^  inefi^ectoaL     The 
disease  consists  in  an  uncontrollable  spasm  of  certain  of 
the  flexor  muscles  of  the  hand,  especially  the  flexors  of 
the  thumb,  and  the  index  and  middle  fingers.     On  at- 
tempting to  write,  the  thumb  is  forcibly  drawn  into  the 
palm  of  the  hand,  and  the  fingers  named  are  thrown  into 
irregular  spasmodic  action,  and  a  wild  scrawl  is  the  reanlt . 
Sometimes  contractions  of  the  muscles  of  the  forearm  are 
superadded,  and  occasionally  various  abnormal  sensatiooi 
attend  the  spasm.    The  musician,  the  sempstress^  the  shoe- 
maker, and  the  compositor,  are  liable  to  be  attacked  with 
cramp  of  the  same  character  and  experienced  in  the  same 
muscles.    The  affection  is,  however,  chiefly  observed  among 
clerks.     It  is   serious  on   account  of  its  incapacitating 
the  suficrer  from  pursuing  his  accustomed  avocations^  its 
persistency,  and  the  little  efiect  which  remedies  exercise 
upon  it.    By  mechanical  means,  however,  great  relief  may 
often  be  obtained,  and  some  degree  of  control  over  the 
pen,  the  awl,  or  the  type  again  secured.    The  case  of  the 
musician  and  the  sempstress  is  less  hopeful,  but  not  hope* 
less.     The  intricate  combination  of  movements   needed 
by  the  musician   to  command  his  instrument,  and  the 
exquisite  co-ordination  required  b^  the  ^em^stress  to  manage 
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her  needle,  are  fatally  disturbed  even  by  a  trivial  impedi- 
ment to  motion,  and  spasm  is  checked  mechanically  only 
bj  limiting  motion. 

The  more  the  cramp  is  localised,  the  greater  the  chance 
of  relief.  When  it  chiefly  affects  the  thumb  the  proba- 
bility of  complete,  or  at  least,  great  amelioration  approaches 
almost  to  certainty.  Commonly,  it  is  attempted  to  an- 
tagonise the  muscles  aflected  with  spasm  by  springs  so 
graduated  as  to  resist  the  abnormal  action.  Latterly  it 
has  seemed  to  me  that  when  the  spasm  is  confined  to  the 
thumb,  or  the  index  and  middle  fingers,  the  best  course 
vas  to  fix  the  affected  parts,  and  educate  the  unaffected 
fingers  to  work  up  (so  to  speak)  to  the  affected.  This  can 
readily  be  done.  Thus,  the  thumb  being  the  seat  of  spasm, 
it  is  fixed  in  a  straight  position  by  a  well-moulded  shield 
of  gatta  percha,  the  last  phalanx  being  free.  The  chief 
movements  in  writing,  compositors'  work,  and  shoemaking, 
are  thus  restricted  to  the  fingers.  The  same  principle  is 
carried  into  operation  when  the  spasm  is  mainly  confined 
to  the  index  and  middle  finger;  and  it  may  also  be 
beneficially  applied  when  both  the  thumb  and  index  and 
middle  fingers  are  affected  with  spasm.  By  fixing  the 
parts  liable  to  cramp,  the  tendency  to  spasmodic  action  of 
the  muscles  is  diminished  and  the  spasm  itself  restricted 
in  degree. 

An  important  advantage  of  the  plan  thus  described  is 
the  inexpensiveness  and  simplicity  of  the  mechanism.  It 
is  on  this  account  well  calculated  to  supply  the  needs  of 
the  class  of  persons  who  suffer  most  from  the  disease,  and 
to  encourage  a  wider  adoption  of  its  mechanical  treatment 
in  hospitals. 

The  accompanying  diagram  (Fig.  52)  shows  the  appli- 
cation of  the  principle  in  an  ordinary  case  of  writers' 
cramp. 


^'•aped  handle  p««^-       "^ 
CRgB.  53,  64)      ^'"^  ^  *» 
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In  certain  cases  rest  for  the  fingers  are  added.     (Fig. 


00.) 


Fro.  55. 


Gymnastics  of  the  upper  extremity. 

Gymnastics  play  an  important  part  in  the  treatment  of 
ibrmities  and  debilities  of  the  upper  extremity.  Sys- 
oatic^  passive^  or  active  movements,  together  with 
fading  and  friction^  are  required  in  almost  all  cases  of 
itraction  of  the  shoulders^  the  elbovp^  and  the  wrist^  and 
laralysed  states  of  the  arm.  By  the  latter  means  the 
rition  of  the  muscles  is  maintained;  by  the  former 
ir  functions  and  obedience  to  the  will  are  gradually 
ored.  Even  where  the  entire  flexors  of  a  paralysed 
b  are  more  or  less  contracted  from  severe  irritative 
on  of  the  nervous  centres,  the  contraction  may  be  much 
diorated  by  a  careful  use  of  kneading  and  passive 
cements, 

n  carrying  out  passive  movements  the  operator  should 
stly,  steadily,  and  persistently  endeavour  to  restore  the 
mal  movements  of  the  articulation  when  contracted,  or 
he  limb  when  paralysed.  To  effect  this  object,  he  must 
e  in  mind  a  clear  conception  o{  the  nature  and  e^L^^nt 


{a.)  Before  (Jlc. 

{h.)  Belt} n (I  [ex I 

(c  )  Abduction, 

(d.)  Adduction. 

{€,)  Circumducth 

(/.)  Rotation. 

The  movements  forwards  and  bac 
tbe  flexion  and  extension  of  othei 
forward  movement  is  very  extensiv 
being  carried  before  and  upwards  t 
The  backward  movement  is  less  extc 
by  the  head  of  the  humerus  impingii 
process.  The  shoulder-blade,  it  is  : 
carried  forwards  in  extended  mov< 
anteriorly^  executing  at  the  moment : 
Abduction  is  the  most  remarkable 
articulation.  It  is  peculiar  to  ani] 
This  movement  may  be  carried  out 
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Toe  Huraero-cubital  articulation  permits  : 

(a.)  Flexion, 
{b.)  Extension. 

«c  Badio-cubital  (superior)  articulation  permits  : 

(a.)  Pronation, 
(b.)  Supination, 

The  humero-cubital  articulation  has  no  appreciable 
tttcral  movement.  The  radius  alone  takes  part  in  the 
JDOFements  of  pronation  and  supination,  the  ulna  being  at 
^^  (Cruveilhier.)  In  these  movements  the  bone  at  its 
Inferior  articulation  with  the  ulna  {inferior  radio-cubital), 
^  not,  as  at  its  superior  articulation,  turn  upon  its  own 
•ris  by  a  true  rotatory  movement.  It  turns,  indeed, 
Wond  the  little  head  of  the  ulna  by  a  movement  of 
onnundnction. 

8.  Wrist, — The  radio-carpal  articulation  has  four  move- 
ments: 

1.  Flexion. 

2.  Extension. 

3.  Adduction. 

4.  Abduction. 

The  movement  of  circumduction  observed  in  the  articu- 
lation is  but  the  successive  passage,  one  into  the  other,  of 
the  movements  mentioned. 

4.  Carpus. — The  bones  of  the  same  row  have  scarcely 
in  appreciable  motion  the  one  upon  the  other. 

The  movements  of  one  row  of  bones  upon  the  other  is 
more  manifest,  and  consist  in — 

(a.)  Extension  (limited). 
{b.)  Flexion  (less  limited) . 

5.  Carpo-metacarpal  articulations. — The  mobility  of  the 
different  metacai*pal  bones  differs. 


{(l.)  Addii 

Tlio   fJ(\rio)i    is   iKjt  direct, 
(constitutes  the  movement  of  o^ 
istic  of  the  hand. 

Articulation   of  the  fifth  m 
form.     This  articulation  presei 
ments  of  the  firsts  and  it  is  so 
fourth  metacarpal  that  the  latte. 

The  carpal  articulations  of  tl 
carpals  have  the  immobility  of  83 

6.  Finffers. — Metacarpo-phala, 

(a.)  Extension 

(i.)  Flexion. 

(c.)  AbductiOi 

(rf.)  Adductio 

{e,)  Circumdti 

In  the  metacarpo-phalaugeal 
the  extension  does  not  pass  hs*f*^ 
line  of  «^^'*      * ' 
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CiHTeilhier  has  described  each  finger  as  an  cntii*e 
extremity  in  epitome.  The  fingers,  by  their  articulations 
*ith  the  metacarpus,  are  capable  of  movement  in  every 
direction  and  of  circumduction;  by  the  articulations  of 
the  phalanges  between  themselves,  they  possess  the  power 
of  energetic,  extended,  and  precise  flexion;  and  by  the 
doable  movement  of  flexion  of  the  second  phalanx  upou 
the  first,  and  the  third  upon  the  second,  they  represent  a 
tme  hook,  seizing  objects  and  grasping  them  firmly. 

The  muscles,  so  far  as  these  may  be  afiected  by  passive 
i&OTements,  follow  the  motions  of  the  joints. 

In  carrying  out  passive  movements  in  cases  of  paralysis 
it  is  important  to  induce  the  patient  to  attempt  to  aid  the 
mogcular  action  by  voluntary  efibrt.  He  must  endeavour 
to  supplement  the  extrinsic  help  by  the  exercise  of  his 
▼ill.  It  is  not  sufficient  for  the  operator  to  place  the 
Jimb  through  different  movements,  the  paticnt^s  mind, 
so  to  speak,  must  be  coaxed  back  into  the  paralysed  limb. 
This  is  often  wearisome  in  the  extreme  to  the  patient,  and 
^pulsive  from  its  seeming  inutility,  but  it  is  essential  to 
the  efficiency  of  the  treatment. 

No  arbitrarv  rule  can  be  laid  down  as  to  the  duration  ot* 
each  application  of  passive  movements.  In  cases  of  para- 
lysis, when  the  patient's  volition  has  to  be  called  into  play, 
the  earlier  operations  should  not  extend  over  many  minutes, 
the  time  being  lengthened  as  power  is  gained  and  the  fatigue 
of  the  task  diminishes.  In  contracted  joints  it  is  also  a  good 
rule  to  begin  with  a  brief  period  and  extend  the  duration 
of  the  movements  as  the  case  advances. 

Another  important  point  to  give  heed  to  is  to  make  the 
movements  rhythmical. 

When  a  certain  degree  of  voluntary  power  remains,  this 
must  be  turned  to  use  and  fostered,  whether  in  the  treat- 
ment of  paralysis  or  contraction.    This  is  best  done  by 

9 
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ccrtaiQ  arrangements  of  pulleys  and  weights,  wbich' 
enable  the  patient  by  Lis  own  exertions  frequen' 
develope  the  power  which  he  poaaesaes.  In  cases  oi 
tracted  joints  this  may  be  effected  by  fixing  a  pul 
such  a  position  as  would  enable  the  patient,  by  meai 
rope  passed  through  it,  to  bring  a  definite  force  b 
upon  the  offendiag  articulation  *    The  following  dn 


*  Tlie  beet  means  for  cairjuig  ont  tbese  eierciies  witliout  undue 
or  incanveniEDce  to  the  patient  ii  the  librar}'  gymnnEinin,  the  conit 
of  which  will  be  fonnd  fully  detoribed  in  a  subsequent  chapter.     Ai 
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ier  Bonnet  (Fig.  56)^  shows  an  arrangement  of  this  kind 
r  obtaining  motion  in  a  contracted  shoulder. 
The  shoulder-blade  is  fixed  by  a  bandage  passed  over 
s  shonlder  and  another  round  the  chest  beneath  the 
npits^  while  the  patient  exercises  traction  on  the 
raider  by  means  of  a  rope,  attached  above  the  elbow, 
d  passed  through  a  pulley  fixed  above  him.  Motion  in 
y  direction  may  be  obtained  by  similar  means,  the 
sition  of  the  pulley  being  altered  so  as  to  meet  the 
qairements  of  the  case. 


III. — Deficiencies. 

From  the  time  of  Ambrose  Pare  the  ingenuity  of  me- 
»anical  therapeutists  has  been  stimulated  in  the  highest 
?ite  to  provide  substitutes  for  limbs  lost  by  accident 
removed  by  operation.  Their  skill  has  been  most 
merely  tasked  by  the  construction  of  artificial  arms  and 
ads.  The  wonderful  mechanism  of  the  hand,  Sir 
arles  Bell  believed  to  be  characteristic  of  man.  The 
chanist  might  justly  despair  of  imitating  in  any  degree 
action  of  the  thumb,  and  its  perfect  opposition  to  the 
lers.  Ambrose  Pare,  as  was  shown  in  the  Introduction, 
Uy  attempted  to  solve  some  portion  of  the  problem, 
devised  an  arm  and  hand  of  iron  in  which  provision 
roughly  but  ingeniously  made  for  flexion  of  the  elbow 
fingers.  Many  years  passed  before  Pare's  conceptions 
J  much  surpassed.  The  celebrated  artificial  iron  hand 
iotz  von    Berlichingen,   made  by  a  mechanician  of 

of  mecbanisxn,  the  force  called  into  activity  by  every  movement  is 
tered  upon  a  dial,  a  perfect  and  reliable  apparatus  may  be  thus  ob- 
1  for  use  in  all  cases  where  muscular  energy  is  lessened,  and  requires 
rralopment  gentle  but  frequent  and  easily  calculated  exeTe\B«s. 
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Nuremberg^  and  whicli  was  so  consti^cted  that  a  swod 
might  be  held  in  it^  differed  principally  in  weight  bm 
that   invented  by   Par^.     It  was  not,  indeed,  until  Ab  ; 
beginning  of  the  present  century  that  mechanical  doB 
showed  itself  equal  to  the  fabrication  of  a  hand  by  width 
an  approximation   to  several  movements  of  the  natoid 
member  could  be  obtained.    M.  Baillif,  of  Berlin,  was  Ab  I 
first  to  construct  an  artificial  hand  which,  withoat  the  ill  | 
of  the  normal  hand^  could  seize  and  retain  an  object. 

Fare's  artificial  hand  was  So  heavy  that  it  could  only  be 
worn  for  short  periods.  The  iron  hand  of  Grots  vol 
Berlichingcn  weighed  three  pounds.  The  hand  of  JL 
Baillif  did  not  exceed  one  pound  in  weight.  Moreoftfi 
the  fingers  of  the  latter  hand^  in  addition  to  the  simpk 
movements  of  flexion  and  extension,  could  be  closed  npoa 
light  objects,  such  as  cloth,  leather,  a  hat,  and  even  a  pen* 

The    great    advance    made    by   M.   Baillif   prompted 
mechanicians  in  other  parts  of  Europe.     Many  improie* 
ments  were  made  upon  his  design.     The  external  a8|)ect 
of  the  arm  and  hand  was  more  accurately  obtained,    k 
greater  degree  of  firmness  was  gained  in  the  mechaiUBia 
without  any  sacrifice  of  lightness,  indeed  with  a  farther 
diminution  of  weight.     The  methods,  moreover,  by  whidi 
motion  was   secured  in    the   elbow,  the  wrist,  and  the 
fingers,   were   simplified   and  refined.      Artificial  hands 
are  now  constructed  by  means  of  which  a  pin  maybe 
picked  up  from  the  ground,  a  glass  raised  to   the  lips^ 
food  carried  to  the  mouth,  and  a  sword  drawn  from  its 
scabbard,  and  held  with  tolerable  firmness ;  while  a  com* 
bined  arm  and  hand  is  fabricated  which  is  equal  to  the 
ordinary  requirements  of  histrionic  declamation. 

But  it  must  be  confessed  that  the  most  elaborately 
devised  artificial  upper  extremity  is  a  poor  substitute  for 
the  natural  limb      Its  movements,  as  has  been  aptly  said. 
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approximate  to  the  latter  only  so  closely  as  the  movc- 
meuts  of  a  separated  bird's  claws,  caused  by  traction  upon 
tkc  tendons  by  children  at  play,  approximates  to  the 
luttaral  motions.  The  highest  flight  of  human  ingenuity 
lags  immeasurably  behind  the  living  type  which  it  may 
•eck  to  compass.  The  craftsman's  art  is  limited,  but  it 
tt  not  therefore  the  less  commendable,  and  rarely  has 
greater  mechanical  skill  and  ingenuity  been  displayed 
than  in  the  construction  of  artificial  arms  and  hands. 

The  expense  of  fabrication  of  the  most  elaborately  de- 
Bgned  artificial  limbs,  and  the  delicacy  of  their  arrange- 
ments, must  ever  restrict  their  use  to  the  wealthy.     It  is 
fertonate,  however,  that  every  practical  object  to  which 
tn  irtificial  hand  may  prove  subservient,  can  be  obtained 
It  a  alight  cosU     Owing  to  the  ingenuity  of  Count  de 
Beaufort,  whose  liberality  in  placing  his  inventions  at  the 
diqiosal  of  the  French  poor  is  much  to  be  commended, 
a  well-modelled,  very  useful,  and  comparatively  inexpen- 
sive arm  and  hand  can  be  fabricated.     A  hand  and  arm 
oooatmcted  on  the  Beaufort  model  will  be  found  illus- 
trated  and  described  at  page  158. 

I  shall  describe  first  the  simpler  forms  of  artificial  arms 
and  hands,  and  subsequently  note,  at  greater  or  less 
length,  the  more  elaborate  mechanisms  which  have  been 
devised  as  substitutes  for  a  missing  upper  extremity. 

It  is  necessary  to  premise  that  the  form  of  stump  is  of 
considerable  importance  in  the  adaptation  of  an  artificial 
arm.  A  stump  above  the  elbow  is  best  suited  for  this 
purpose  when  it  gradually  tapers  from  the  shoulder  to  its 
lower  end,  and  terminates  there  in  a  rounded  surface. 
Too  great  an  amount  of  stump,  or  a  stump  tapering 
rapidly  to  its  extremity,  presents  considerable  difficulties 
to  the  mechanician.  When  the  arm  is  removed  at  the 
ahoulder-joint  no  stump  is  left  by  which  an  art\iic\a\  ;itm 


-.  cell  uKiivKliKil  t(^  mc 
licial  su])>.tituti%  wliilo  it  is 
tlic!    nu'clianisni   uliicli   <j;o\ 
joint  and  hand.     A  stum}. 
wrist  interferes  somewhat  >^ 
wrist,  which  has  to  be  obtai 
acting  against  an  external 
side  of  the  stump,  just  op 
the  human  joint  should  be. 
The   simplest   apparatus 
supply  the  loss  of  an  arm  a 
leathern  sheath  accurately  fit 
stump.     The  lower  end  of  th 
wooden  block  and  metal  scr 
attached  a   fork  for  holding 
food,  or  a  hook  for  carryinj 
arms  adopted  by  the  English 
the  ordinary  pensioners  of  CI 
tals.     For  non-commissioned 
entitled  to  greater 
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variety  of  arm  curved  (Fig.  58),  adapting  its  curve  to  the 
line  of  direction  most  commonly  assumed  by  the  natural 
Hmb  when  at  rest.     By  so  doings  the  awkward  and  rigid 

Fig.  67.  Fio.  58. 


aspect  of  the  mechanism  is  greatly  removed.  The  artificial 
limb  is  retained  in  position  by  shoulder  and  breast  straps, 
as  seen  in  the  figures,  and  it  forms  a  very  handy,  light, 
onefal,  and  inexpensive  substitute  for  the  missing  member. 

By  giving  to  an  arm  constructed  as  above  angular 
motion  at  the  position  of  the  elbow  a  more  useful,  and 
still  inexpensive,  piece  of  mechanism  is  obtained.  A 
more  shapely  apparatus  is  made  by  the  substitution  of  a 
wooden  hand  for  the  steel  disc  at  the  free  extremitv. 
The  action  of  the  joint  is  regulated  by  a  ratchet  and  cog- 
wheel concealed  within  the  sheath  at  the  point  of  flexion, 
movement  being  impressed  by  the  hand  still  retained. 
The  motion  of  the  joint  is  limited  by  a  small  spring  button 
placed  on  the  inner  side,  a  little  above  the  point  of 
bending. 

The  advantages  arising  from  these  modifications  of  the 
common  artiBcial  arm  are  great.     Its  appearance  \s  t\iete\v^ 


_  ....■iiuiai  substitute  is  fixo 
a  soit  li'athcr  cnii,  wliioii  cm 
top  of  tlic  shoulder,  and  c\tcu 
front  aud  the  spine  behind;  t 
arm  is  attached. 

The  common  arm  bdow   the 
of   a   slieath   accurately  moHldei 
a    wooden    hand    attached    to 
Great  care  is  required  in  fitting; 
uant   of  the  forearm,  in    order  t 

Fia.69. 
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by  two  lateral  straps  attached  to  a  padded  band  which 
passes  round  the  upper  arm  (Fig.  59).  If  the  stump  be 
ihort  aod  a  firmer  attachment  is  needed^  this  is  provided 
bf  a  padded  metal  band  encircling  the  upper  arm,  and 
attached  to  the  sheath  by  two  lateral  metal  stems,  pointed 
at  the  dhow  (Fig.  60). 

Fig.  60. 


Tie  orthopractic  mechanician  is  sometimes  required  to 
f    Jnake  good  the  deficiency  of  two  or  more  fingers.     Sur- 
geons, nowadays,  in  injuries  of  the  hand  which  formerly 
W  to  amputation  of  the  forearm,  will  frequently  remove 
tie  injored  parts  solely,  and  preserve  the  patient  a  useful 
ttumb  or  a  leash  or  more  of  fingers.     Some  of  the  happiest 
'tsults  of  "conservative  surgery ''  have  been  shown  in 
^jories  of  the  hands.     It  is  more  difficult  to  devise  a 
*atisfectory  substitute   for   missing  fingers  than  for   an 
catire  hand,  but  it  can  be  accomplished.     For  example,  if 
the  thumb  alone  be  preserved,  a  leather  sheath  is  accu- 
ftitely  moulded  to  the  stump,  including  the  wrist  and  a 
portion  of  the  forearm,  an  aperture  being  left  for  the 
thumb  to>pass  through.    To  this  sheath  carefully  designed 
fingers  and  such  portion  of  the  hand  as  is  wanting  are 
attached.     This  plan,  modified  according  to  the  circum- 
stances of  the  case,  is  adapted  to  the  different  forms  of 
stump  resulting  from  partial  amputation  of  the  hand. 

The  next  advance  in  the  construction  of  an  artificial 
upper  extremity  is  to  give  motion  to  the  fingers.  The 
band  prerionalf  described  does  not  possess  motion  e\\\iet 


On  runttiiiplatiii- tlio  fii 
(il)siTvc(l  that  tlic  iiiecliaiiir 
tccliiiicalU-  termed  gi  ugly  mi 
made  to  grasp  a  globular  sui 
concavity,  the  iiugers  will 
Rightly  to  imitate  the  motio 
ciau  should  endeavour  to  ol 
namely,  angidar  motion  in  t 
move   downwards,  and  latcri 
such  a  plane.     There  is  but 
the  ball  and  socket,  which  adi 
one  plane  at  tlie  same  mome 
from  the  impossibility  ofmaiiil 
ita  movement,  is  inadmissible 
ficial  Sogers.     Oue  form  of  j( 
adopted,  the  hinged,  the  axis  ( 
BO  as  to  correspond  with  tlios 
like  form   of  joint  admits  ol 
thiii"'-  '-V    ;  obtained    — '■-' 
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carries  a  "  kcy-liole  plug/^  The  disc  attached  to  the  fore- 
arm has  an  aperture  for  the  reception  of  the  plug.  When 
joined  to  the  arm-disc^  the  wrist  can  be  turned  completely 
nmnd  (Fig.  61,  a,  b).  A  small  spring  acting  against 
a  certain  number  of  holes  or  depressions  in  the  wrist-plate, 
limits,  however,  the  amount  of  circular  motion,  and 
permits  the  hand  to  be  fixed  in  any  position  (Fig.  61,  c). 

Pig.  61. 


"  The  ginglymoid  action  of  the  wrist  is  obtained  by  a  joint 
oomposed  of  a  shallow  cup  and  semispherical  tenon,  the 
centre  of  which  is  secured  by  a  pin  passing  from  the  wrist- 
plate. 

By  fixing  a  spring  within  the  centre  of  the  thumb,  a 
tnfficient  amount  of  pressure  is  exercised  between  the 
thumb  and  forefinger  to  admit  of  a  pen  being  manipulated, 
a  neckerchief  tied,  &c. 

The  flexibility  of  the  natural  hand  being  thus  to  some 
extent  imitated,  it  is  desirable  to  impart  to  the  substitute 
some  degree  of  the  softness  characteristic  of  the  living 
member.  This  has  been  sought  to  be  done  by  a  covering 
of  gatta  percha  and  india-rubber.  By  this  course  the 
hardness  of  the  artificial  hand  is  rendered  less  obnoxious 
to  the  toach,  but  it  does  not  deceive  the  fingers. 

A  hand  thus  'constructed,  when  the  fingers  are  placed 
in  a  natural  position,  leaves  nothing  to  be  desired  in  the 
way  of  symmetry.  Often,  indeed,  the  artificial  hand  is 
more  symmetrical  in  aspect  than  the  natural,  and,  in  a 
spirit  of  coquetijj  the  gloved  substitute  is  {tec\\\ftxv\\^ 


acts  as  an  elegant   .liici.l 
vanon.  instr.unents  are  l,c]( 

.     /'"V"«'''""''^'">  and  son; 
"'  t''e  following  illustrations 
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Fig.  62  represents  a  simple 
by  which  xt  can  be  secured  U 

'^?°^"ir«''°  it  «t  pleasure. 

The  office  of  the  hook  is  imn, 
hand  to  fulfil  any  act  of  ordi'n 
various  modifications  of  the  1 
hook  (Fig.  63),  composed  of  ! 

_  Fig.  6; 
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admits  of  the  reins  being  separated,  and  thus  held  iu  the 
same  positioQ  as  they  would  be  by  the  natural  fingers. 

Loes  of  the  himd  by  the  explosion  of  a  gun  occasionally 
wcDiB,  and  it  happens  sometimes  that  the  accident  does 
not  qneuch  the  desire  of  the  sportsman  for  a  renewal  of 
bii  amnsement.  This  desire,  vhen  the  right  hand  still 
Rmaios,  is  easily  accomplished  by  affixing  to  an  artificial 
^nd  B  hook  so  shaped  as  to  bold  the  barrel  of  the  guu 

Fia.  6i. 
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Another  kind  of  hook  is  one  capable  of  being  fastened 
to  the  arm-plate.  This  is  intended  for  lifting  heavy 
teights,  as,  being  used  when  the  artificial  hand  is  re- 
Dored,  the  whole  stress  is  borne  by  the  muselea  of  the 
vm. 

Amongst  the  instruments  to  be  adapted  to  an  artificial 
arm  the  knife  and  the  fork  (Fig.  C5]  hold  the  foremost 
place.  When  a  stump  is  short  a  certain  amount  of 
difficulty  occurs  to  the  patient  in  getting  the  fork  to  the 
month,  bat  this  can  be  easily  overcome  if  a  particular  set  or 
shape  be  given  to  its  stem. 

I  have  recently  devised  an  ingenious  piece  of  mechanism 
for  enabling  a  patient  whose  hand  was  rendered  useless  by 
paralysis  to  feed  himself,  and  mention  it  here  as  being 
aUo  likely  to  prove  useful  to  those  who  have  loat  then 


rotated  its  prongs  rise  slantingly  upwards 
of  the  mouth.  A  piece  of  vulcanized  ij 
the  fork  firmly  pressed  upon  any  subst 
the  plate  of  the  patient^  whilst  a  catgut 
two  brass  pulleys^  on  being  pulled^  causes 
and  its  prongs  to  rise  upwards.     Tln«  ^ 
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by  its  aid  the  patient  can  grasp  a  pen  with  sufficient  power 
to  write  tolerably  well. 


Fig.  66. 


'.^ 


If;  however,  the  hand  has  a  spring  thumb,  the  penholder 
^  Dot  so  much  required,  as  the  first  and  second  fingers 
'•old  a  pen  (Fig.  66)  pressed  against  them  by  the  thumb 
■  mfficiently  well  to  impress  its  marks  upon  paper,  and  to 
:     «dmit  of  tolerably  fine  writin^:. 

A  brash  for  cleansing  the  nails  can  also  be  attached  to 

tie  palm  of  the  hand,  as  likewise  a  file  with  penknife  at 

its  extremity,  the  blade  of  which,  standing  rectangularly 

to  the  surface  of  the  file,  enables  the  nails  of  the  natural 

fingers  to  be  easily  pared. 

For  horticultural  purposes  a  pruning  knife  is  occasionally 
appended,  as  also  a  ring  for  holding  the  handle  of  a  hoe 
or  rake.  This  latter  apparatus  being  made  with  joints, 
permits  of  the  rake  handle  being  moved  in  any  direction. 

A  few  years  since,  I  was  requested  by  a  patient,  a  fur 
collector  for  the  Hudson's  Bay  Company,  to  furnish  the 
stump  of  his  right  forearm  with  a  dagger.  The  following 
it  a  drawing  of  the  weapon  and  its  mode  of  attachment 
(Fig.  67). 

The  number  and  variety  of  instruments  capable  of  being 
applied  to  ati  artificial  hand  scarcely  admits  of  limit.     A. 


The  construction  of  an  »rt.K  ■  i 
«on  of  .he  different  j„ta.r„'S"J-; 

P0»e..  no  motion  e„spt.„cri"J°' 
fn,„^tho„t,     ThelfcSrT 


BIOO'S    ABTIFICIAL    ARM.  145 

tie  natural  limb.     With  what  success  this  object  has  been 
pursued  will  presently  be  seen. 

The  means  by  which  apparently  independent  and^  as  it 
vere,  yolnntary  moyements  are  attempted  to  be  carried 
<Hit  are  comparatiyely  simple^  but  their  application  is 
^t  difficulty  demanding  the  extremest  nicety  of  con- 
*^niction.  A  cord  of  gut^  having  one  extremity  fixed  to 
the  shaft  of  the  artificial  arm  or  to  the  trunks  and  passing 
over  sundry  pulleys^  represents  the  complex  muscles  and 
tendons  of  the  living  arm  and  hand  in  one  form  of  appa- 
Itos  j  an  endless  screw  attached  to  the  end  of  the  stump^ 
^  or  without  the  aid  of  gut  cords^  represents  them  in 
Mother. 

Some  years  since  I  devised  a  hand  which^  by  a  series 
of  concealed   cords  and  springs^  possessed  the  power  of 
puping  and  retaining^  with  some  slight  amount  of  force^ 
any  light  substance  placed  in  contact  with  it^  the  govern- 
ing power  being  the  fall  of  a  small  column  of  mercury 
placed  in  a  tube  within  the  arm  part  of  the  apparatus. 
The  object  I  had  in  view  was  that,  the  elbow  being  flexed, 
and  the  lower  arm  being  placed  at  an  inclined  plane,  the 
gravity  of  the  quicksilver  acting  upon  a  kind  of  plug  to 
whicli  the  centre  cord  was  attached,  should  at  once  pro- 
doce  a  closure  of  the  fingers,  whilst  the  return  of  the 
mercury  to  the  lower  end  of  the  tube,  upon  the  arm  being 
lowered,  would  permit  slight  springs  to  bring  back  the 
fingers  to  their  original  starting-point.    This  plan  did  not 
tnoceed,  as  the  joints  had  to  be  made  so  loose  that  they 
gmined  lateral  motion,  thus  giving  anything  but  a  natural 
q^pearance  to  the  fingers,  and  the  metal,  in  spite  of  every 
eare  taken  to  secure  it,  continually  escaping,  rendered 
nadess  the  contrivance. 

The  artificial  arm  and  hand  constructed  by  Mr.  Baillif, 
of  Berlin^  has  been  already  referred  to.    ¥lexioTi  ol  ^<& 
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a  young  Prussian  mechanician,  M.  Y. 
ordinary  inp:cnuity.      M.   Ro^j^ers,  tli 
tenor,  had  h)st  his  right  arm  above  t\ 
be  unable  again  to  tread  the  boards  ( 
substitute  could  be  devised  which  wou 
of  histrionic  declamation  and  permi 
draw  a  sword  from  its  scabbard.     Th 
vocalist  set  the  orthopractic  ingenuit 
stretch ;  but  the  honour  of  first  designi 
and  hand  which  fulfilled  the  objects 
M.  Van  Petersen. 

The  following  account  of  M.  Van  . 
arm  is  derived  from  a  report  of  the  Acj 
The  commissioners  were  MM.  Gambe 
and  Magendie^  the  latter  being  the  repc 

M.  Van  Petersen's  arm  is  not  adapt 
all  who  have  been  deprived  of  an  uppei 
for  those  alone  who  possess  a  good^  pe 
sufficiently  lengthy  stump.     Free  moti 
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The  stump  is  received  in  an  excavation  of  the  apparatus, 
Md  is  fixed  firmly  there  by  straps,  so  that  every  movement 
fliich  can  be  executed  by  it,  above,  below,  within,  without, 
lKfi)re,  and  behind,  is  readily  transmitted  to  the  me- 
Amam.    Bat  this  was  not  the  chief  difficulty  to  be 
overcome.    The  one-armed  have  fixed  a  stick  or  hook  to 
their  stamp,  and  nsed  it  with  address.    The  true  diffi- 
culty arose  in  making  the  difierent  portions  of  the  appa- 
ntoi  play  the  one  upon  the  other,  so  that  the  reciprocal 
BMvement  of  the  forearm  upon  the  arm,  the  hand  upon 
tbe  f(n%arm,   and   the  fingers  upon    themselves,   could 
be  nmolated.     This  complicated  result,  indispensable  for 
the  reproduction  of  some  usages  of  the  arm  and  hand, 
M.  Van  Petersen  obtained  in  the  following  manner : — A 
oonet  18  applied  to  the  chest ;  to  this  corset  are  attached 
pt  cords  which  elsewhere  are  fixed,  some  to  the  forearm, 
others  to  the  fingers.    When  the  stump  is  moved  forwards, 
hf  means  of  the  gut  cords  traction  is  brought  to  bear  upon 
the  forearm,  which  is  flexed  upon  the  arm.    When,  on  the 
contrary^  the  stump  is  carried  backwards,  the  forearm  is 
extended  and  recedes  from  the  arm.    By  this  double  move- 
ment the  artificial  hand  can  be  carried  to  the  mouth  at 
the  will  of  the  wearer. 

The  movements  of  the  fingers  requisite  for  grasping 
objecta  are  produced  by  an  analogous  and  not  less  in- 
geniooB  arrangement.  Cords,  fixed  by  one  extremity  to 
the  corset^  are  attached  by  the  other  to  the  dorsal  side  of 
the  flexed  flngers.  When  the  stump  is  moved  outwardly 
it  acts  upon  the  cords,  the  resistance  of  the  springs  is 
overcome,  the  fingers  extended,  and  the  hand  opened.  In 
order  to  grasp,  the  wearer  has  only  to  direct  the  hand  thus 
opened  to  the  object;  he  next  gently  brings  back  the 
stmoip  towards  the  trunk ;  the  tension  of  the  cords  upon 
the  springs  h&ng  thus  removed,  the  fingers  close  u^otl  \\i^ 


To  direct  the  arm  to  the  n 
forwards,  the  forearm  flexes,  ai 
at  its  destination. 

In  order  to  release  tbe  object,  \ 
on  the  table,  the  stump  is  mo 
means  the  forearm  is  extended,  ^ 
outwards,  this  movement  causing 
and  the  abandonment  of   the 
grasped. 

Practice  is  required  before  the 
used  with  dexterity,  but  it  is  su 
mastery  of  the  mechanism  is 
covered  with  a  sleeve.  Van  Petei 
distinguished  from  the  natural  me 
wearer  carry  it  with  addresa. 

The  commissioners  point  out  tl 
fixed  point  from  a  corset  attach( 
purpose  of  overcoming  the  resistan 
dosed  by  sprinfi^R  «"•-  - 
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n,  vheo,  after  thirty  years'  absolute  privatioQ,  he 
himself,  all  at  once,  able  to  execute  these  actions, 
Tectly,  no  donbt,  bnt  in  such  a  fashion  as  once  more 
i  him  some  of  the  agility  of  his  younger  days."  The 
if  the  old  man  was  so  marked  when  the  experiment 
',  and  the  artificial  arms  removed,  that  the  com- 
mera  aoggeated  to  the  Academy  the  propriety  of 
iting  him  with  the  pair.  This  suggestion  was 
ed,  and  the  veteran  made  supremely  happy.  The 
ition  of  the  arms  in  this  case  is  shown  in  the  ac- 
mying  cut  (Fig.  68). 

Fia.6S. 


conceptions  of  M.  Van  Petersen  were  very  rapidly 
«d  and  improved.  M.  Charritire,  the  celebrated 
il  mechanician  of  Paris,  aided  by  M.  Hnguier,  alao 
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constructed  an  artificial  arm  for  M.  Roger^  of  which  tk 
following  is  a  description : 

The  apparatus  is  fixed  to  the  stump  by  a  laced 
(Fig.  69),  connected  with  the  forearm  by  two 
hinges.    The  upper  edge  of  the  armlet  should  be  a1 
to  a  light  shoulder-cap.     This  arrangement  will 
the  armlet  falling  down  when  the  forearm  is  exi 
,and  it  will  obviate  undue  constriction  of  the 
particularly  if  this  be  conical,  as  is  often  the  case. 
•    The  forearm  is  made  of  prepared  leather,  and  it 
nates  at  the  wrist  by  two  springs,  which  permits  flexioiK 
the  hand. 

The  hand  is  made  of  wood^  much  hollowed  to 
weight.    The  phalanges  which  form  the  fingers  are  madbj 
of  steel,  covered  with  wood,  joined  in  a  peculiar 
and  sufficiently  firm  to  remain  in  any  position  in  whidl 
they  may  be  placed. 

A  gut  cord  (a)  fixed  to  the  forearm  (c)  acts  upon 
latter,  taking  its  point  of  movement  at  the  level  of  tki' 
shoulder,  after  the  method  of  M.  Van  Petersen,     df 
elevating  the  stump  the  elbow  and  wrist  are  flexed. 

This  movement  acts  upon  a  second  cord  (d),  whidiii 
fixed  to  the  excentric  (e)  of  the  elbow-hinge,  the  extremi^ 
of  the  cord,  furnished  with  a  strong  spiral  spring,  bdo{ 
fixed  in  the  hand  at  point  f,  fiexes  it  at  the  wrist.  Bu^ 
the  moment  traction  ceases  upon  the  cord  fixed  behioA 
the  shoulder  the  forearm  becomes  straight  by  the  force  cf 
two  elastics  (o  o),  placed  behind  the  elbow.  The  wri0^ 
becomes  straight  at  the  same  time  as  the  forearm,  hf 
means  of  a  spiral  spring  fixed  behind  the  hand  at  point  B^ 
and  the  forearm  at  i. 

Pronation  and  supination  of  the  artificial  limb  are  obtaiiieft 
by  one  of  the  projections  (j)  placed  on  the  forearm,  bdoif 
the  junction  (i^)  of  the  inferior  and  superior  parts  of  thif 
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Jorementa  of  rotation  can  be  executed  at  will  by 
;  with  the  hip  or  with  the  other  hand  one  of  the 
points  (j). 

Fro.  69. 


oecbanism  for  producing  pronatioa  and  supination 
lows  (Fig.  70) : 

excentric  h,  by  the  addition  of  the  gear  n,  can 
1  entire  tarn  by  complete  flexion  of  the  forearm. 
illowing  this  movement  it  is  seen  that,  1st,  by 


which,  drawing  this  orer,  produces  the 
nstioD  daring  half  the  range  of  flexii 
2nd,  if  the  act  of  Sezion  is  continued 
the  excentric  will  continue  to  turn,  an 
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The  same  moyements  of  the  hand  are  produced  when 
the  forearm  is  extended. 

By  the  aid  of  this  system  flexion  of  the  fingers  can  be 
podoced. 

About  the  same  time  that  MM.  Huguier  and  Charriere 
fint  fabricated  the  artificial  arm  of  which  the  foregoing  is 
t  description^  M.  Bechard  also  constructed  an  upper 
citremity  in  which  the  different  motions  were  produced 
I7  one  cord  of  traction,  and  which  also  simulated  the 
■omnenta  of  pronation  and  supination. 

The  following  is  a  description  of  M.  Bechard^s  artificial 
«in  and  hand : 

The  point  of  support  is  a  laced  sheath  carried  by  two 
iioa  iplints  adapted  to  the  arm. 

The  articulation  of  the  elbow  presents  nothing  par- 
ticdar. 

Hie  forearm  and  hand  consist  of  three  movable  pieces 
of  hollow  wood. 

Ist  The  upper  portion  is  fixed  by  means  of  the  two 
flints  which  senre  for  the  articulation  of  the  elbow,  and 
terminate  there. 

2nd.  The  second  portion,  entirely  of  wood,  corresponds 
to  the  lower  two  thirds  of  the  whole  length ;  it  carries  at 
lis  upper  part  a  movable  chariot,  rolling  by  means  of  bone 
maUm,  which  slide  on  a  circular  plate  of  iron,  so  that  the 
mofements  are  yery  smooth.  This  arrangement  allows 
thia  portion  to  move  on  the  upper  one  through  a  quarter 
of  a  circle,  and  this  motion,  being  transmitted  to  the 
whole  lower  part,  simulates  the  rotation  of  the  limb 
outwards* 

The  limb  is  maintained  in  the  normal  state  of  pronation 
by  a  spiral  spring  fixed,  at  the  top  of  the  piece,  in  the 
centre  of  the  chariot,  and  the  permanent  action  of  which 
acquires  all  its  force  when  all  pulling  ceases.    To  ex^^lsAiL 
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this  meclianism  more  fully^  a  UDgle  cord  of  gat^  staitiog 
from  the  top  of  this  piece  and  commonicatiiig  withdit 
chariot  by  means  of  two  small  pulleys,  goes  up  along  At 
amputated  limb,  passes  behind  the  shoulder,  and  reidpi 
obliquely  the  circular  band  of  the  trowsers,  at  the  bnoei 
of  the  opposite  hip. 

When  the  arm  is  abducted  this  cord,  being  atretdidt 
acts  on  the  chariot,  which,  rotating  on  its  axis  frr  I 
quarter  of  a  circle,  carries  with  it  all  the  lower  part  oC At 
apparatus,  rotating  it  outwards — that  is  to  say,  sapimliiig 
it.  When,  on  the  contrary,  abduction  is  replaced  I7 
adduction,  the  spiral  spring  we  have  mentioned  gets  ii 
action,  and  brings  back  the  arm  by  a  reverse  movemoit 
into  the  normal  position — that  is,  pronation. 

The  second  piece,  which  performs  this  movement  of 
rotation  over  a  quarter  of  a  circle,  carries  in  the  centre  of 
the  upper  plate  which  terminates  it  a  straight  rod,  whidi 
descends  through  its  interior  in  the  direction  of  its  sik 
This  rod,  which,  for  a  sufficient  length,  is  surrounded  hf 
an  endless  screw,  supports,  on  a  level  with  that  BGrBV,  s 
horizontal  box,  which  it  raises  during  supination  ni 
lowers  during  pronation.  The  box  itself  carries,  at  iti 
extremities,  two  parallel  branches  of  iron,  which  tenninats 
a  little  above  the  wrist-joint  in  two  transverse  metsllio 
button-holes.  These  button-holes  enter  a  segment  coire- 
sponding  to  each  of  them,  cut  out  of  the  iron  plate  which 
terminates  this  second  piece ;  they  are  connected  with  the 
pulling  of  the  fingers.  As  the  action  of  the  endless  screw 
on  the  box  is  manifested  during  rotation,  the  two  brandifli 
which  terminate  it,  rising  during  supination,  act  on  the 
extensor  tendons  of  the  fingers  and  bring  them  into 
action. 

The  third  improvement  is  much  more  important,  and 
consists  in  this : — The  hand  which  is  at  the  end  of  the 
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artificial  arm,  being  exposed,  when  used,  to  all  kinds  of 
friction^  gets  easily  dirty;  and  then  it  is  necessary, 
According  to  circumstances,  in  order  that  the  imitation  be 
perfect^  that  it  should  be  naked  or  gloved. 

After  a  good  many  trials,  M.  Bechard  discovered  a 
i&ethod  of  unhooking  the  wrist  by  means  of  pressure, 
inade  with  the  other  hand  on  a  button  hidden  under  the 
€oat-8leeve.  It  will  be  easily  conceived  that  much  patience 
was  required  in  order  to  succeed  in  combining  a  system 
admitting  of  the  arm  being  completely  taken  to  pieces,  of 
changing  the  hand,  and  of  instantaneously  resembling  the 
action  of  the  extensor  and  flexor  tendons.  With  this 
view^  the  union  of  the  wrist  with  the  second  piece  of  the 
arm,  the  mechanism  of  which  has  been  described,  is 
effected  a  little  above  the  place  occupied  by  the  radio- 
carpal joint  below,  by  means  of  a  double-toothed  pinion 
entering  a  mortise  hollowed  out  of  the  lower  surface  of 
the  second  brachial  piece.  On  each  side  of  this  pinion 
are  two  prominent  buttons,  with  conical  heads  above  a 
smaller  neck,  which  correspond  to  the  pulleys  of  the  fingers, 
divided  into  two  bundles.  Both  parts  are  joined  together 
by  making  the  pinion  obliquely  enter  the  mortise;  the 
wrist  is  then  made  to  rotate  over  a  quarter  of  a  circle,  in 
the  same  way  as  a  bayonet  is  fixed,  and  when  the  rotation 
is  completed  the  two  metallic  buttons  come  and  hook  into 
the  two  horizontal  button-holes  which  terminate  the  two 
branches  of  the  mobile  screw-box  indicated  aboyc. 

Lastly,  the  fingers,  carefully  carved  out  of  wood,  show 
no  mechanism  externally ;  all  is  in  the  interior.  M. 
Bechard  does  away  with  the  cord  of  gut  as  the  acting 
forcCj  and  with  the  spiral  springs  as  the  resisting  force. 
A  simple  flexible  steel  plate,  placed  inside  and  half  flexed, 
is  arranged  in  such  a  manner  that  by  pulling  on  the  upper 
part  it  produces  extension,  and  the  reverse  movement  when 
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y.yj  |mL  111  Its  anatom: 
carpo-plialangeal  articulation,  but  a 
longitudinal  grooves  Avhicli  separate  tl 
been  done  before,  and  detracted  froi 
hand,  rendering  it  unnatural  and  ungr 
these  last  two  innovations  was  sugges 
by  the  Count  de  Beaufort^  who  has  gi) 
to  this  subject. 

To  siun  up :  M.  Bechard's  arm,  by 
point  of  traction,  placed  in  pronation^ 
movement  of  supination,  next  in  succe 
of  the  fingers  and  abduction  of  the  th 
then  wide  open. 

The  preceding  description  applies  to 
tended  to  replace  the  forearm  amputate( 

If  it  is  required  to  replace  a  limb  a 
the  lower  part  of  the  humerus  or  throng 
an  armlet  is  added  which  embraces  the 
opposite  arm.  This  arm-piece  serves  1 
to  a  traction  string:,  which  T>«8flA«  ♦*«- 
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tenen,  Hngaier  and  Charriere^  and  Becfaard,  different 
cbanicians  have  suggested  sundry  modifications  of  con- 
action,  and  carried  them  out  with  more  or  less  success, 
ietail  of  these  yariations  would.be  of  little  interest,  and 
the  most  part  they  are  of  little  value.  The  artificial 
)8  which  have  been  described  have  not  yet  been  sur- 
led  in  beauty  of  execution  and  ingenuity  of  mechanism. 
B  not  improbable  that  a  more  simply  constructed,  yet 
ally,  nay,  even  more  efficient  artificial  upper  extremity 
r  sooner  or  later  be  devised. 

ince  the  preceding  explanation  of  M.  Bechard's 
lirable  invention  was  written,  two  other  artificial  arms, 
ibited  in  London  and  Paris,  have  attracted  much  atten- 
.  The  first  is  due  to  the  ingenuity  of  a  Spaniard 
led  Gall^os.  In  this  an  attempt  has  been  made  to 
plify  the  mechanism  of  the  arms  already  described,  but 
be  grasping  power  is  obtained  from  thin  steel  springs 
ed  along  the  under  surface  of  the  fingers,  against  which 
Is  of  catgut  passing  over  the  back  of  the  hand  act, 
n  the  arm  of  the  wearer  is  extended,  there  is  hardly 
icient  claim  to  novelty  to  justify  a  more  lengthened 
Tiption.  The  invention  has,  moreover,  the  fault  pertain- 
to  all  delicate  mechanism  of  a  kindred  kind,  namely, 
;  of  very  easily  getting  out  of  repair;  and  such 
m  to  merit  as  it  possesses  on  account  of  ingenuity, 
infortunately  nullified  by  costliness  of  construction. 
the  wealthy  classes  of  the  community  this  arm  may 
re  useful ;  but  what  is  really  needed  in  an  artificial  arm 
hand  is  something  which,  whilst  it  displays  sufficient 
hanical  ingenuity  to  represent  the  action  of  the 
lan  member,  yet  by  its  simplicity  admits  of  every- 
nse,  and  of  being  purchased  by  persons  of  moderate 
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uuitic  action  of  tliis  hand  is  lini 
of  the  tljunil)  and  finger,  bnt  ti 
reallv  needed  for  use,  Ibr  were  i 
perfect  iu  its  resemblauce  to  ti 
scarcely,  except  for  the  purpose 
practical  usefulness  the  office  c 
member.     For  instance^  a  patient 
possessed  even  the  most  costly  i 
ones^  would  scarcely  substitute  hi 
the  living  remaining  hand  if  h 
substance^  such  as  a  glass^  fron 
period  when  an  artificial  hand  pn 
is  in  the  act  of  feedings  and  the  h 
by  admitting  of  a  fork  or  knife  I 
fulfils  this  condition. 

This  arm  is  composed  of  a  leatb 
stump,  to  the  inferior  extremity  of 
elbow,  a  wooden  block,  carved  to  r 
fingers,  is  affixed.  The  thumb  is  • 
piece,  and  moves  in  a  hollow  recess, 
means  ofa  centre  pivot.    To  holdt 
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nan  body.  When  the  natural  elbow  is  bent^  the  thumb 
fingers  remain  shut^  but  on  extending  the  arm  and 
^htening  the  elbow^  the  thumb  expands^  stretching 
india-mbber  cord  in  so  doing.  On  placing  the 
bretched  thumb  and  fingers  near  any  object^  such 
snuff-box  or  handkerchief  and  flexing  the  elbow^  they 
ediately  approach  each  other^  guided  by  the  retrac- 
'  of  the  cord  previously  mentioned^  and  thus  enable 
wearer  to  lift  and  carry  in  the  hand  whatever 
:anoe  the  thumb  and  fingers  have  enclosed  within 
grasp. 

nr  an  amputation  above  elbow  a  different  arrangement 
ide.  This  (Fig.  72)  consists  of  a  leathern  sheath  shaped 
fpreBent  the  entire  arm^  and  having  an  axis  at  the 
r  capable  of  being  fixed  at  a  right  angle  by  a  small 
led  rod  of  wood  easily  disengaged  when  the  arm 
ires  to  be  straightened.  The  inferior  extremity  of 
sheath  is  furnished  with  a  wooden  hand^  the  thumb 
hich  is  held  against  the  fingers  by  an  india-rubber 
g.  A  catgut  cord  passing  from  the  under  surface  of 
humb  is  carried  along  the  back  of  the  elbow  through 
all  leathern  loop^  and  finally  fastened  by  means  of  a 
ing  strap  to  the  opposite  arm^  on  the  abduction  of 
h  the  thumb  is  opened  and  readily  made  to  clasp  any 
substance.  These  beautiful  inventions  have  been 
ted  by  the  French  government  for  their  wounded 
era. 

\e  following  drawings  show  the  action  of  the  springs 
sords  (Figs.  71  and  72)  : 

lave  modified  this  form  of  arm  for  amputation  below 
rby  adding  two  lateral  joints  (Fig.  71)  furnished  with  a 
i  steel  lever  holding  the  catgut  cord  previously  men- 
d  and  giving  grasping  power  to  the  hand^  thus  leaving 
opposite  natural  member  free  from  the  incouNemens^ 


cord  around  the  opposite  arm,  tc 
fingers. 
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CHAPTER    III 


THE  TRUNK. 


I. — Deformities. 


Abkormal  curvature  of  the  spine  and  deflexion  of  the 
pdm  turn  up  the  category  of  deformities  of  the  tnink. 


Spinal  Curvatire. 

Distortion  of  the  spine  has  engrossed  professional  and 
poblic  attention  to  an  extent  wliich,  on  a  hasty  glance, 
Bight  appear   to  be   altogether   disproportionate   to   its 
importance  as  compared  with  other  deformities.    It  might 
seem  that  a  distorted  liand  or  foot  would  give  rise  to 
much  greater  evils  than  a  morbidly  curved  spine.     Wry- 
0688  of  a  limb  apparently  is  a  more  serious  obstacle  to 
bread-winning  than  wryness  of  the  spine.     If  the  magni- 
tude of  a  deformity  is  to  be  estimated  by  its  effects  on  the 
social  well-being  of  an  individual,  surely  those  deformities 
which  interfere  with  the  just  exercise  of  the  members 
should  hold  the  foremost  place.     It  is  not  an  easy  task 
to  determine  the  relative  social  importance  of  diflerent 
varieties  of  deformity.     Each  one  of  the  deformed,  as  a 
rule,   considers   his    own    deformity  to    be    the    worst. 
Among  the  operative  classes,  unquestionably,  a  distorted 
arm  or  leg  often  is  of  greater  consequence  than  a  distorted 
spine.     A  slight  deformity  of  a  member  limits  the  already 
too  restricted   fields   of  bread-winning  occupation  to   a 
greater  extent  than   a  slight  deformity  of  the  trunk. 

n 
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mati^niliKk'   of  tlic   (Icfoniiit 
inliueiicc     on     svinuicti'v, 
defoniiity  none   so  greatly 
the   human   carriage   as   di 
lengthened  argument  is  neci 
of   a   symmetrical   trunk   ii 
beauty.     One  illustration  w 
position.     In  the  great  mus< 
treasured  torsos  over  whicli 
dwell  with  inexhaustable   ra 
these  sculptered  trunks  are  I 
and  beauty  which  set  at  noug* 
imagination,    as    the   eye   re 
marble,    readily    supplies    th< 
inspired  whole  rather  than  a  i 
the  mind. 

Not    such,    however,    is    t 
sculptured  head  or  limb.     B( 
tion  for  their  independent  beai 
the  other  enables  us  to  build 
exquisite  carriace  wVnVV*  i-  -^^ 
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aionc,  distortion  of  the  spine  should  have  acquired 
precedence  among  deformities.  Wryness  of  the  vertebral 
cokmn  is  fatal  to  the  symmetry  of  the  trunk  and  to  that 
etquisite  harmony  of  parts  which  constitutes  the  beauty  of 
1  sculptured  torso.  Often^  also^  spinal  curvature  is  con- 
nected with  deformity  of  the  extremities;  and  when 
aggniTated  it  renders  the  unhappy  sufferer  the  most 
vretched  of  cripples. 

Hie  spine  is  to  the  osseous  system  what  the  heart  is  to 

tbe  rascular  and  the  brain  to  the  nervous  organization. 

It  i  a  general  centre  for  the  whole  of  the  bony  structures, 

til  of  which  are  developed  in  harmonious  relation  to  it. 

If  the  opinions  of  the  transcendental  school  of  anatomists 

be  correct,  a  constituent  segment  of  the  spinal  column — 

tie  individual  vertebra — is  the  archetype  of  the  entire 

vertebrate  skeleton.     The  cranium  and  the  upper  extre- 

Qiities,  the  pelvis  and  the  lower  extremities,  are,  they  say, 

modified  vertebne.      According  to  this   hypothesis  the 

tpinal  column  is  the  centre  of  the  osseous  system  in  a 

liigher  sense  than  is  here  sought  to  be  conveyed. 

The  spine  is  a  hollow  bony  column,  sustaining  nearly 
the  entire  skeleton,  and  forming  the  principal  lever  of  the 
body.  Running  along  the  entire  length  of  the  trunk,  the 
portions  included  in  the  neck,  the  chest,  the  loins,  and  the 
pelvis,  have  been  designated  respectively  cervical,  dorsal, 
lumbar,  and  sacral  or  pelvic.  Omitting  the  sacral  portion, 
the  column  is  formed  of  twenty-four  separate  bones 
(vertebra),  arranged  one  above  the  other.  Seven  of  the 
vertebrae  are  included  in  the  cervical  region,  twelve  in  the 
dorsal,  and  five  in  the  lumbar.  These  constitute  the  iriie 
vertebne.  The  sacral  portion  is  formed  of  nine  vertebrae, 
five  being  united  together  to  form  one  bone,  the  sacrum ; 
fimr  being  rudimentary,  constituting  the  coccyx.  The 
last-named  vertebrae  are  termed  false. 
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The  height  of  the  spinal  column  yaries  at  differe 
It  increases  from  birth  to  the  twenty-fifth  year. 
times  the  increase  stops  before  this  age.  In  the  bx 
height  is  stationary^  but  a  diminution  occurs  in  < 
from  inclination  of  the  trunk  forwards  and  some  di 
atrophy  of  the  intervertebral  substances  and  bodiei 
vertebrae. 

Viewed  sideways,  the  spine  presents  several  a] 
curves.  These  are  four  in  number.  The  columi 
forwards  anteriorly  in  the  cervical  and  lumbar  regit 
backwards  in  the  dorsal  and  sacral.  Thus^ 
forwards,  the  column  is  convex  in  the  neck  an< 
concave  in  the  back  and  pelvis.  In  the  rear  the 
are  in  an  opposite  direction  to  those  viewed  fr 
front.  The  first  three  curves  have  a  direct  dep 
the  one  upon  the  other.  For  example,  if  the 
convexity  be  more  marked  than  common,  the  dor 
lumbar  curves  will  be  found  also  to  be  more  convcj 
mutual  relationship  of  the  curves  is  such  that  tl 
modification  of  one  brings  about  a  corresponding  m 
tion  iu  the  others.  Notwithstanding  this,  it  hi 
found  impossible  to  submit  these  curves  in  the 
subject  to  a  rigid  calculation.  The  varying  condii 
the  living  body  set  at  defiance  those  exact  measm 
which  can  be  applied  to  inorganic  substances. 

As,  however,  a  very  able  attempt  has  been  n 
determine  arbitrarily  the  mathematical  shape  of  a 
spine,  the  formula,  expressed  in  plain  language  an 
trated  by  a  rough  diagram,  may  prove  inte 
although  the  correctness  of  the  data  must  not 
closely  scrutinised. 

Cervical  curve. — Convex  in  front,  having  28  dcj 
a  circle  of  &^  radius,  beginning  at  the  odontoid  ] 
nnd  ending  at  the  middle  of  the  second  dorsal  vert 
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Dorsal  curve. — Convex  behind^  having  42  degrees  of 
ft  circle  of  12^  radius^  beginning  at  the  second  dorsal, 
md  ending  at  the  lower  edge  of  the  eleventh  dorsal 
Tertebra. 

iMmbar  curre.— Convex  in  front,  having  80  degrees  of 
a  circle  of  5}  radius,  beginning  at  the  middle  of  the  last 
dona],  and  ending  at  the  lower  edge  of  the  last  lumbar 
▼crtebra. 

Fig.  73. 


The  above  outline  shows  the  formation  of  these  curves ; 
i  vertical  line  drawn  from  the  odontoid  process  to  the  last 
lumbar  forms  the  chord  at  their  arc. 

The  mechanism  of  the  spinal  column  is  very  NvoiidLexlxA. 


all  Imniiui  oslimates  of  j.i 
liappeii?,  iiuUvil,  as  Cnivci 
roiis  articulations  by  whici 
are  all  seats  of  a  decom)>os 
subjected    to    shocks.       A 
impressed  upon  the  column 
of  the  articular  surfaces,  ai 
for  the  transniissioQ  of  the  si 
were  formed  of  one  piece 
transmitted  irithont  any  loss, 
occasion  injury  to  the  strut 
which  it  sheathes.     The  apti 
still  further  diminished,  and 
increased,  by  the  ioterpositio 
between  each  pair  of  Tcrtebnc 
The  canal  which  traverees  i 
of  the  spinal  marrow,  serres  : 
cylinder  of  the  long  bones,  tl 
resistance  without  incro"--- 
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maintainuig  the  curves.  But  the  ligaments  and  the 
▼onderful  articulation  and  construction  of  the  spine 
would  not^  without  the  aid  of  the  powerful  muscles  which 
occupy  the  grooves  of  the  column^  and  are  attached  to  its 
nomeroas  processes^  suflSce  for  the  maintenance  of  the 
erect  position.  The  force  of  the  muscles  is  exactly 
proportionate  to  the  weight  they  have  to  overcome. 
Hence  in  health  the  act  of  standing  occurs  without 
perceptible  effort.  The  erect  position  is  not,  however,  a 
state  of  repose^  as  is  shown  by  the  sensation  of  fatigue  in 
the  lumbar  region  after  long  standing,  and  the  relief 
afforded  by  resting  the  body  forwards. 

As  an  organ  of  support  for  the  head  and  trunk,  the 
spine  has  a  solid  base  of  sustentation  at  its  junction 
with  the  pelvis.  In  whatever  position  the  body  may 
be  placed^  the  spine  at  this  point  remains  in  a  quiescent 
state. 

When  the  spinal  column  is  in  motion  the  centre  of 
gravity,  according  to  the  researches  of  Weber,  is  placed 
within  the  area  of  junction  between  the  column  and  the 
pelvis^  and  it  rarely  rises  more  than  a  slight  space  above 
the  point  of  attachment.  Hence  the  equilibrium  between 
the  head  and  body  is  left  almost  undisturbed. 

An  ingenious  writer*  has  endeavoured  to  prove  that  the 
spine  is  held  so  evenly  in  equilibrium  by  the  articulations 
of  the  osseous  structures,  that  the  muscles  acting  upon 
it  are  simply  in  a  condition  of  "  vigilant  repose'' — that  is 
to  say,  they  do  not  actively  aid  in  maintaining  the  equi- 
librium of  the  trunk,  but  are  ever  ready  to  start  into 
action  when  influenced  by  volition  or  by  the  different 
movements  of  the  body.    This  may  be  true  when  the 

*  'Leetaret  on  the  Pathology  and  Treatment  of  Lateral  and  other 
Forma  of  Cnrvatnrca  of  the  Spine/  W,  Adams,  F.R.C.S.i  8vo,  Jjondon, 
1865,  p.  61,  €i  9eq. 
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l)()(ly  is  at  ease  in  a  cliair  or  rests  upon  a  support — as,  fuf 
instance,  lounging  over  a  gate  or  upon  a  wall ;  but  it  is 
entirely  incorrect  when  applied  to  the  ordinary  condition! 
of  the  erect  position  of  the  trunk.     Tlie  equilibrium  of  thft 
spine  is  constantly  being  disturbed  by  the  acts  of  ini^ 
ration  and  respiration,  even  by  the  action  of  the  heart; 
also  by  the  multifarious  movements  almost  unconscioaaly 
made  by  the  body.     The  rectification  of  the  incessantlj 
disturbed  equilibrium  would  be  an  impossibility  were  it 
not  for  the  resilience  of  the  spinal  ligaments^  and  mote 
especially   for   the   active  co-operation  of  the  mnadei. 
These,  in  the  conditions  referred  to,  are  in   a  state  of 
active  tension,  and  not  of  passive  vigilance.     For  example 
in  every  act  of  inspiration  the  air  rushing  into  and  expaid* 
ing  the  lungs  alters  the  centre  of  gravity  of  the  thorax  in 
relation  to  the  spinal  column.     The  expanding   foroe^ 
acting  upon  the  ribs,  is  transferred  also  to  the  vertefanl 
column,  and  tends  to  throw  it  out  of  equilibrium.    Bat 
at  the  moment  of  inspiration  the  tractors  of  the  spine 
enter  into  action,  and  neutralise  the  disturbing  influence 
of  the  movements  of  the  ribs,  maintaining  the  equili- 
brium   of    the    column.      When    morbid    difficulty  rf 
breathing  exists,  as  in  asthma,  the  active  co-operation  of 
the  spinal  muscles  in  fixing  the  vetebral  column  is  very 
apparent. 

It  is  much  more  probable,  as  Mr.  Bishop  maintains, 
that  the  erect  position  is  that  in  which  the  least  expen* 
diture  of  muscular  action  occurs.  But  this  proposition 
diflfers  widely  from  the  one  under  consideration.  The 
theory  of  "  vigilant  repose''  would  not,  perhaps,  have 
demanded  attention  if  the  author  of  it  had  not  founded 
upon  it  an  argument  to  set  aside  the  commonly  received 
doctrine  that  unequalised  muscular  action  is  an  important 
source  of  spinal  curvature.    A.  more  mischievous  error,  I 
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,  could  not  well  be  promulgated.  It  requires  us,  in 
ring  spinal  curvature,  to  set  aside  the  agents  by 
action  is  alone  impressed  upon  the  column,  and 
j'ovem  and  participate  in  all  its  movements,  and 
an  the  latter  simply  as  an  elastic,  weight-carrying 
ible  to  be  weakened  solely  by  changes  within  its 
es.  It  is  evident  that  to  attempt  to  solve  a 
cal  problem  without  considering  all  the  data 
'  into  it  is  an  absurdity. 

jause  of  spinal  curvature  may  be  summed  up  as 
— (1)  Destruction  of  vertebrae  by  caries  or  sof ten- 
failure  of  equilibrium  between  the  resistance  of 
rbral  column  and  the  weight  of  the  body  alone,  or 
hted  with  burdens;  (3)   muscular  tractions;   (4) 
repetitions  of  an   attitude  in  which  the  spinal 
s  curved ;  (5)  muscular  debility ;   (G)  deflection  of 
B  from  the  inequality  in  the  length  of  the  legs, 
dition  to  these  causes,  American  physiologists* 
that  lateral  curvature  may  be  produced  by  mal- 
a  of  the  vertebrae  from  defective  development — 
the  component  parts  being  either  too  large  or  too 
so  united  as  to  meet  only  at  particular  portions 
of    at   their  entire   surface — in   consequence   of 
le  muscles  of  the  spine,  in  their  efforts  to  main- 
ilibrium,  soon  act  unequally ;  some  on  one  side 
jring  their  opponents  on  the  opposite  side,  but 
lys  uniformly,  thus  giving  rise  to  the  worst  form 
rtion.     It   is   almost  needless   to   say   that   this 
if  correct,   offers   a  clear   explanation   of    that 
n  which  many  apparently  slight  forms  of  verte- 
ature  present  to  mechanical  treatment ;  for  where 
sition  of  the   osseous  surfaces  exists,  very  little 
1  be  gained  by  seeking  to  straighten  the  spinal 

•Dgerrative  Surgery/  H,  O,  Davis,  M,D.f  New  York,  1B67. 


curvatuni  l«ill  t;iku, 

1st.   Dislriirtioii  'if  vvr 
Cases  ot"  this  kind  are  ^ 
tutional  debility,  and  tht 
bonea,  ligameDts,  and  cart 
to  that  which  affects  stmi 
the  body.     Much  doubt  ex 
the  precise  nature  of  this 
Nelaton  holding  that  carie 
deposit,  whilst  Gurit,  Bilro 
oppoaite  view,  stating  the  di 
bone  abscess  formed  by  ordi: 
Whatever  may  be  the  exa 
leads,  when  once  establishe 
the  form  and  condition  of  t 
one  of  the  most  formidable  v 
yet  known.    The  usual  occai 
spine  is  a  severe  fall  or  blo< 
by  a  small  Vn""'-'- 
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siieldofgatta-pcrclia  padded  with  wool  along  the  patient^s 
spine. 

But  there  are  a  large  majority  of  cases  where  the  iuflam- 

oatoiy  symptoms  continue  even  after  a  lengthened  period 

of  recnmbency^  and  the  osseous  structures  become^  at  last^ 

M  softened  as  to  permit  of  an  approximation  between  their 

surfaces^    thus    causing    deformity  from   destruction   of 

vertebrae  by  caries  or  softening.     The  mechanical  means 

br  treating  this  deformity  will  be  mentioned  in  a  future 

]NUt  of  this  work. 

2Dd.  Failure  of  equilibrium  between  resistance  of  the 
vertebral  column  and  the  weight  of  the  body  alone,  or  over- 
weighted  with  burdens. — Deformities  resulting  from  the 
fonner  cause  are  to  be  generally  found  amongst  rapidly 
growing  girls,  who  have  so  far  exceeded  their  strength  as 
to  giTC  rise  to  a  weak  and  irregular  ligamentous  structure. 
Prom  habit  or  indolence  an  indisposition  to  sit  erect  is 
broaght  about,  and  the  constant  strain  unduly  exercised 
igainst  the  weakened  spinal  ligaments,  added  to  the 
gravital  weight  of  the  head  and  shoulders,  finally  induces 
permanent  change  of  form.  The  latter  cause  is  most 
familiarly  evidenced  by  the  carrying  of  a  child  upon  one 
arm,  which  thus  induces  a  constant  yielding  of  the  ver- 
tebrse  and  eventual  formation  of  a  spinal  curvature.  In 
both  instances  it  is  the  irregular  distribution  of  weight 
oontinned  for  a  lengthened  period,  which  leads  to  the 
permanent  disturbance  of  equilibrium. 

8rd.  Muscular  tractions, — ^This  cause  of  spinal  curvature 
embraces  a  very  wide  field,  as  it  includes,  whatever  may 
bring  the  muscles  of  the  spine  into  more  than  wonted 
exercise.  It  also  gives  rise  to  a  confliction  of  opinion,  for 
whilst  one  orthopaedic  author  declares  that  he  has  never 
fimnd  the  muscles  of  any  vertebral  concavity  otherwise 
ttMtn  soft  and  flaccid^  hi^  immediate  colleague  avow^  l\v^^ 
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they  are  not  only  abnormally  tense  but  should  be  diviM 
by  surgical  operation  in  severe  cases  of  lateral  curvatoie. 
Probably^  as    in   most  similar  cases^   a  true   judgmeDt 
is  to  found  between  the  opposite  opinions.     Continued 
muscular  action  and  consequent  traction  resulting  frott 
the  use  of  a  blacksmith^s  hammer^  indisputably  leads  to 
the  formation  of  spinal  curvature  in  a  direction  agreeiDg 
with  the  force  applied^  and  hence>  in  a  lesser  d^ree^  any 
long-continued  irregular  muscular  movement  will  end  lA 
destruction    of   spinal   equilibrium.       Children    shonUif 
therefore^  be  requested  to  use  their  right  and  left  hands 
alternately  in  games^  such  as  croquet^  and  battledore. 

Whilst  on  the  subject^  I  may  remark  that  when  croquet 
first  became  the  favourite  amusement  it  now  is,  I  very 
constantly  had  young  ladies  sent  to  me  for  mechanical 
appliances^  whose  spinal  curvature  set  at  nought  the  Qsnal 
rules  which  govern  the  production  of  vertebral  distortion 
when  promoted  by  the  customary  causes.  Thedistinguishing 
features  of  these  deformities  were  a  depression  of  the  rig^ 
shoulder,  and  enlargement  of  the  left  side,  and  uplifting  of 
the  left  hip.     Moreover,  there  was  a  peculiar  thickening 
of  the  muscles  of  the  right  side,  at  that  part  of  the  body 
which  corresponds  with  the  concavity  of  the  dorsal  curre. 
Now,  in  an  ordinary  case  of  lateral  curvature,  if  the  left 
shoulder  is  enlarged  the  right  hip  becomes  prominent  and 
the  muscles  of  the  same  side  flaccid  about  the  lower  rqion 
of  the  scapula;  but  in  these  marked,  yet  exceptional, 
cases  it  was  not  so.     As  the  correction  of  all  spinal  defor- 
mity depends   entirely  upon  a  just  appreciation  of  the 
mechanical    principles    involved    in    the    production  of 
vertebral  curves,  I  own  to  having  been  at  first  consider- 
ably puzzled  to  account  for  what  seemed  a  growing  and 
increasing    abnormality   among    the   fashionable    young 
ladies  of  England.    But  having,  by  observation,  discovered 
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tliat  the  curvature  was  due  to  the  frequent  maiutiiiiuince 

of  some  peculiar  and  strongly  defined  position,  I  readily 

learnt  the  cause^  and  afterwards  gave  all  such  distortions  the 

name  of  "  croquet  curvature/^     It  is  not  the  place  here  to 

gire  a  more  technical  or  lengthened  explanation  of  this 

peculiar  form  of  curvature,  but  it  serves  well  to  illustrate 

vhat  muscular  traction  can  accomplish.      At  another  part 

of  this  work  croquet  curvature  will  be  found  more  fully 

dealt  with. 

4th.  Frequent  repetition  of  an  attitude  in  which  the 
gnnal  column  is  curved. — Much  as  horse  riding  is  justly 
Ttlaed  on  account  of  the  healthful  character  of  its  exercise, 
yet  there  are  few  things  more  calculated  to  exemplify  the 
impropriety  of  over  indulgence  than  prolonged  riding. 
WhocFer  has  carefully  examined  the  spine  of  a  young  lady 
while  seated  on  her  saddle  will  doubtless  remember  that 
owing  to  the  oblique  position  in  which  the  female  form  rests, 
it  is  impossible  for  the  hips  and  spine  to  hold  their  normal 
position.  Instead  of  this,  the  pelvis  remains  slanted  and 
the  spinal  vertebne,  by  a  strong  muscular  effort,  is  held 
in  a  position  erect  with  the  vertical  plane  of  the  horse. 
By  calling  these  sustaining  muscles  into  frequent  and 
inordinate  vigour  stretching  of  the  lumbar  ligaments 
occurs,  and  the  spine  partially  loses  its  resiliency  at  this 
region.  To  avoid  the  production  of  a  mischievous  distor- 
tion firom  what  otherwise  is  a  graceful  and  charming 
exercise,  it  is  important  for  young  ladies  to  ride  occa- 
sionally on  the  opposite  side  of  the  horse  to  that  which  is 
generally  adopted,  namely,  the  right. 

Another  frequent  cause  of  spinal  curvature  is  the  use  of 
the  sewing  machine,  as  by  its  agency  those  muscles  which 
form  the  hip  and  influence  the  movement  of  the  lumbar 
vertebrse  become  unduly  called  into  exercise.  Amongst 
the  better  classes  of  society^  where  the  sewing  macbine  \s 


■I'iic  ili-itaiircs  or  dr. 
ir|irliti.)ii  id'  ;lii  iittitiiil, 
iiiifiht  !)!■  miLiti[)licii  to  ! 
named  arc  tlic  most  striki 

5,  Muscular    debility. — 
IogOU3  to  that  of  curvatui 
between  the  vertebral  colu 
from  it  in  one  essential  pan 
one  implied  a  certain  amc 
general  system ,  the  other 
muscular  force   from   atrop 
tending  to  especially  weaken 
instance  of  this  may  be  givei 
labours   under   paralysis   of 
BCapulary  muscles  on  one  aid 

I  remember  Mr.  Erichaen 
the  patient  had  paralysis  of  t 
and  consequent  lateral  curra' 
loosening  of  the  inner  latpm' 
was  <!"■ —  ' 
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in  the  length  of  the  legs  must  produce  an 
f  the  pelvis,  and  consequent  deflection  in  the 
mn ;  but  few  think  that  the  trifling  difference 
wading  a  little  more  on  the  inner  side  of  one 
lie  other  should,  by  the  flattening  of  the  plantar 
le  proximate  cause  of  a  large  number  of  slight 
ratures.  So  really  slight  a  cause  is  but  too 
looked,  and  often  when  spinal  curvature  has  far 
;he  original  cause  of  the  trouble  remains  quite 
whilst  all  imaginable  efforts  are  being  made 
ben  and  invigorate  the  falling  or  weakened 

shoemakers  play  by  no  means  an  unimportant 
B  production  of  spinal  curvature,  and  for  two 
rst,  by  making  the  heels  of  their  boots  so  high 
eight  of  the  body  is  thrown  on  to  the  front 
the  foot,  and  the  natural  axes  of  the  ankle,  knee, 
isturbed  in  their  relation  to  each  other;  and 
ecause  they  neglect  to  sustain  the  arches  of  the 
soft  and  resilient  substance  capable  of  acting 
atural  plantar  fascia,  and  sustaining  the  body 
ic  piers.  Until  the  heels  of  the  boots  are 
simpler  proportions,  and  the  soles  of  the  foot 
n  a  more  natural  manner,  spinal  curvature  will 
>ngst  the  children  of  the  better  classes. 
;iven  a  very  slight  sketch  of  how  the  causes  of 
mature  may  be  illustrated,  and  now  proceed  to 
\e  results,  which  are — (1)  absorption  of  material 
)ressed  side ;  (2)   retraction  of  the  spinal  liga- 

muscles,  also  on  the  depressed  side;  (3)  the 
>f  a  series  of  two  or  more  curves,  antagonising 
in  force  and  direction,  and  compensatory  of  the 
^normal  deflection,  by  tending  to  maintain  the 

perpendicular  situation  to  the  feet;  and  (4) 


tin'  L'xiigsicnitcd  iiiiisculai 
wliatcver  manner  this  obj 
the  most  rational  means 
material  arising  from  imp; 
the  retraction  of  ligaments 
Buperincumbent  weight    a 
gerated    muscular     tractio 
questions ;  hence  the  treati 
in  an  especial  manner  a  bra 
Experience  has  abundant 
but  powerless  in  distortionf 
nicai  aid.     The  most  ably 
peculiar  form  of  debility  wh 
of  the  deformity  ia  of  no 
requirements  of  the  case  a 
change  of  climate,  and,  altl 
nasties,  are  alike  unavailim 
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dimate,  and  gymnaatics^  by  inyigorating  the  debilitated 
pirU^  will  induce  in  them  a  healthier  nutrition,  and 
enable  them  best  to  resist  the  tendency  to  distortion. 
OrOwfTosey,  indeed,  is  not  the  substitute  for,  but  the  help- 
Male  of,  the  physician  and  surgeon,  and  this  truth  cannot 
be  too  strongly  or  frequently  expressed. 

In  the  farther  consideration  of  this  subject  I  shall  adopt 
tlie  following  arrangement : 

1.  The  production  of  Vertebral  Curves. 

2.  Rotation  of  the  Spine. 

3.  Lumbar  Curvature. 

4.  Dorsal  Curvature. 

5.  Double  Lateral  Curvature. 

6.  Construction  of  Spinal  Apparatuses. 

7.  Appliances  to  act  upon  the  Spine  through  the 

MEDIUM  OF  BeCUMBENCY. 

8.  Appliances    for  removing   Weight    from    thk 

Spine. 

9.  Appliances  for  affording  Lateral  Support  to 

the  Spine. 
10.  Deformities  of  the  Pelvis. 

Cervical  curvature  has  already  been  treated  in  the  sec- 
tions  on  deformities  and  debilities  of  the  Head  and  Neck. 

1.  On  the  Production  of  Vertebral  Curves. — The  spine 
in  its  quiescent  state^  that  is  to  say^  when  the  body 
it  erect  and  motionless^  presents,  at  its  posterior  region,  a 
perfectly  vertical  line,  having  the  head  at  the  superior 
extremity^  and  resting  inferiorly  upon  a  horizontal  base 
in  the  transverse  axis  of  the  pelvis.  When  the  head  and 
pelns  are  in  this  position,  each  of  the  bones  forming  the 
i[Hne  has  its  perpendicular  axis  in  a  line  corresponding 
irith  one  drawn  from  the  base  of  the  skull  to  the  saero* 

12 
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coccygeal  articulation^  which  said  line  divides  Hn 
into  two  equal  parts.  Whilst  in  this  condition  the 
of  the  trunk  is  evenly  distributed^  and  the  forces 
upon  the  vertebral  column  are  in  perfect  equilibr 
may  be  proved  by  showing  that  the  angle  fon 
the  spine  and  ilium  on  the  right  side  of  the  bod] 
sponds  precisely  with  the  angle  existing  on  the  1 
(Fig.  74,  No.  1).  Thus  the  head,  trunks  and  up 
tremities  are  found  to  be  in  equipoise,  and  so  lon| 
mechanical  powers  that  sustain  this  state  of  things 
undisturbed  the  whole  external  form  presents  an 
ance  of  symmetrical  balance.  The  slightest  mo 
however,  serves  to  derange  the  equilibrium;  but 
healthy  and  vigorous  frame  the  disturbance  leads  t 
arrangements  calculated  to  preserve  the  component 
of  the  human  body  in  a  state  of  balance,  althougl 
times  at  the  expense  of  a  true  symmetric  dispos 
relative  parts. 

When  the  spine,  which  forms  the  general  centr 
movements  of  the  trunk,  can  reassume  with  faci 
perpendicular  position  first  described,  after  having 
to  whatever  accidental  disturbance  which,  for  th 
may  have  led  to  a  deflected  position,  it  is  frc 
^'curvature ''  in  the  pathological  sense  of  the  term 
indeed,  normal.  It  follows,  therefore,  that  defor 
the  spine  only  exists  when  the  column  is  incap 
resuming  its  vertical  position. 

Whatever  may  be  the  cause  which  leads  to  intej 
with  the  healthy  and  natural  balance  of  the 
whether  disease  of  the  vertebrae,  or  of  the  int 
cartilages,  or  disordered  muscular  action — its  resi 
departure  of  one  or  more  bodies  of  the  vertebrae  fi 
true  vertical  line  hitherto  held  by  them;  and  as  tl 
thus  loses^  to  a  certain  degree^  the  base  that  susta 
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n  additi(m  of  its  weight  is  given  to  the  yielding  side. 

Lateral  Tertebnd  obliquity  ensues^  the  evil  of  >vhich  is 

ittempted  to  be  obviated  by  an  involuntary  muscular  effort 

toratore  the  head  and  upper  portion  of  the  spine  to  their 

original  position.     If  the  cause  of  the  deflection  were  only 

ioe  to  ordinary  muscular  action,  the   eflbrt  thus   made 

woold  bring  the  spine  back  to  its  normal  straightness ;  but, 

tt  in  the  case  supposed,  there  is  permanent  mischief,  the 

fceid  can  only  be  restored  to  a  point  vertical  with  the 

pline  of  the  pelvis^  by  flexing  another  part  of  the  spine, 

other  above  or  below  the  original  vertebral  arc.     This  will 

be  more  clearly  understood  from  the  following  diagrams 

(Kg.  74). 

Fio.  74. 


fig.  1  represents  the  natural  position  maintained  by  the 

spine^  head^  and  pelvis,  a  b  being  the  vertical,  and  c  d 

the  horizontal  planes. 
hg,  2  shows  the  primary  condition  arising  from  an  undue 

approximation  of  the  bodies  of  the  lumbar  vcrtcbne  on 

their  left  side, 
ig.  S  exhibits  the  eflbrt  at  compensation  made  by  \Xi& 


■  I 


k- 


i 


purtion  ot  the  arc  of  curvature 
aud  setting  up  another  arc  of  a 
opposite    to   it,    by   wliich    the 
although  by  the  production  of  t 
Should^  however^   those  musch 
dorsal  concavity  and  the  pelvis  i 
while  the  first  deflection  (g,  Fi^ 
formation^  it  is  then  perfectly  pos 

Fig.  75. 
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gram  (F!g.  75)  explains  the  position  assumed  by  the 
De  after  the  production  of  a  third  arc  of  curvature,  and 
rw8  the  manner  in  which  equipoise  becomes  established 
ongh  the  medium  of  the  created  curves.  First,  the 
Qe,  it  is  assumed^  yields  towards  the  right  side,  forming 
!  corre  o.  To  re-establish  the  equilibrium  which  has 
!n  disturbed  by  this  deflection,  the  head  and  upper  part 
tlie  spine  are  moved  to  the  left  side,  thus  creating  the 
ve  p.  In  consequence,  however,  of  the  muscular  trac- 
a  exercised  between  the  right  side  of  the  pelvis  and  the 
leave  dorsal  region^  the  head  is  carried  too  far  in  this 
ecdon,  which  necessitates  the  formation  of  a  third 
ytf  E,  to  bring  it  into  its  normal  position*'^ 
[t  will  moreover  be  seen  that  a  line  at  f,  drawn  at 
hi  angles  from  the  apex  of  the  great  arc  of  dorsal 
ntore  on  the  left  side  to  a  true  vertical  line  between 
id  and  pelvis,  is  exactly  equal  in  length  to  the  sum  of 
>  lines  drawn  firom  £  g,  the  apices  of  the  opposite  curves, 
right  angles  to  the  same  vertical  straight  line,  thus 
wing  that  the  force  of  gravitation  is  equally  exercised 
n  both  sides  of  the  vertical  line  drawn  from  the  base 
he  skull  to  the  centre  of  the  pelvis. 
'o  illustrate  this  statement  by  a  simple  mechanical 
sriment,  let  an  upright  semi-elastic  rod  be  supposed  to 
3  three  transverse  arms  attached  to  the  parts  corre- 
iding  with  the  centres  of  spinal  curvature.  If  a 
^ht  of  10  lbs.  were  suspended  at  e,  the  whole  rod 
Id  yield,  and  ultimately  fall  to  the  left  side ;  but  if 
b8.  were  placed  at  f,  then  the  rod  would  yield  to  the 
t  side,  and  the  only  means  by  which  it  could  be  kept 
quilibrium  would  be  to  place  2  lbs.  at  k. 

Althongfa  in  this  illostration  the  original  curve  ii  tsinmed  to  be  in 
nnbtr  region,  the  lame  results  maj  oocor  when  the  primary  deflection 
I  in  ai^  other  part  (^tite  spine. 


ii 


A 


I.*. 


•  i 


11^ 


i 


«ll 


each  having  a  distiDct  centre  oi 
infinenced  by  the  elastic  snbstanc 
placed  between  them^  it  follow 
xontal  deviat.i'^'^  '*•  * — 
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I,  or  diminish  resistance  in  any  part  of  its  structure, 
irbance  of  equilibrium  immediately  arises,  and  the 
;ht  no  longer  rests  in   equipoise  over  the   base  of 
>ort,  bat  inclines  in  the  direction  of  least  resistance. 
f  the  weight  were  left  to  itself  it  would  speedily  fall ; 

if  the  column  be  composed  of  elastic  material,  and 
iesses  sufficient  flexibility  to  yield  in  any  direction, 
a  the  displaced  weight  may  be  restored  to  equilibrium 
the  formation  of  a  curve  or  curves  so  arranged  as  to 
ig  the  weight  back  over  the  line  of  gravity.  For  it 
lid  be  impossible  to  rearrange  the  equipoise  of  the 
imn,  except  by  resorting  to  compensating  arcs  of  de- 
tion.  For  instance,  let  it  be  supposed  that  a  weight 
en  pounds  rests  upon  the  extremity  of  an  elastic 
mn  twenty  inches  high,  and  that,  in  consequence  of 
e  structural  defect  at  a  distance  of  five  inches  from  its 
,  the  weight  causes  it  to  yield  in  a  curved  form  to  the 
t  side.  It  is  obvious  that  the  only  means  by  which 
displaced  weight  can  be  restored  to  its  first  position, 
out  unfolding  the  primary  curve,  is  by  producing  a 
ction  in  the  column  to  the  left  side  at  five  inches  from 
top,  and  bringing  thus  the  whole  structure  into  such 
lition  as  to  make  a  vertical  line  from  the  centre  of 
oolamn  (at  ten  inches  from  either  end)  fall  within  the 
This  establishes  equilibrium,  and  offers  a  rough 
iple  of  that  which  takes  place  in  the  formation  of 
d  curvature. 

the  illustrations  given  the  formation  of  the  secondary 
»  18  impressed  from  without.  Apart  from  this 
mal  agency,  the  primary  deflection  would  increase 
out  interruption.  An  inorganic,  elastic  column  does 
possess  any  self-generated  compensating  power.  In 
living  subject,  however,  such  a  power  exists  and  is 
sised  unconsciously^  and  the  great  agents  of  its  action 


Tlie  trrcat  doctrine  to  l)c 
Kitioii  of  tliL'  -leiiesis  of  spi. 
imjiiinsibilitij  of  one  arc  of  I 
a  secondary  curve  of  compen. 
much  importance  can  Bcarcc 
sition.  It  is  the  solid  basis 
snccessfuL  treatment  of  Bptna 
been  the  great  source  of  failui 

2.  Rotation  of  the  Spine.— t 
be  dismissed  without  previously 
ofthespine  known  as  rotative  c 
accompanying  normal  lateral 
column,  but  which,  when  exist 
for  any  length  of  time,  renc 
almost  impossible.  Rotation  o 
axis  is  the  inseparable  conae 
move  it  laterally.  It  conseqt} 
of  its  normal  states,  and  can 
passed  into  an  exaggerated  »"'' 
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liar  shape  any  attempt  to  bend  these  curves  laterally  leads 
to  the  production  of  a  helical  twisty  or  what  is  called 
tonion;  it  being  impossible  for  any  cylindrical  body 
vhich  has  been  previously  made  to  assume  the  position  of 
ibe  corves  presented  by  the  spine  to  move  in  a  lateral 
ptane  without  inducing  a  helical  twist.  This  natural 
tmon  of  the  spinal  columu  I  do  not  remember  to  have 
Ken  mentioned,  although  a  very  considerable  amount  of 
ddity  has  been  displayed  in  determining  the  part  rotation 
phjiiwhen  abnormally  prominent^in  limiting  the  curability 
of  lateral  curvature. 

HeUcal  movement  appears  to  be  a  most  beautiful  pro- 
vinoa  on  the  part  of  Nature  for  giving  greater  power  to 
tlie  spine  by  increasing  the  articular  resistance  between 
iti  transverse  processes  and  the  ribs,  for  as  the  vertebrae 
diglitly  rotate  at  each  lateral  movement  they  render 
tone  the  connecting  ligaments  common  to  both,  and  at 
tlie  same  time  produce  a  springlike  reaction  on  the  spinal 
oohunn. 

A.  very  homely  experiment  will  soon  show  what  is  in- 
tended to  be  explained  relative  to  torsional  curvature. 
lU^e  a  piece  of  thick  wire  and  bend  it  roughly  to  repre- 
Mt  the  curves  of  the  natural  spine  when  the  body  is 
erect,  then  try  and  flex  it  laterally,  and  a  helical  twist 
vill  be  the  result.    Under  its  proper  heading  this  subject 
vill  be  more  practically  dealt  with,  and  an  extremely  inge- 
nious form  of  appliance,  suggested  by  Dr.  Protheroe  Smith, 
shown  for  counteracting  such  an  amount  of  rotation  as 
tocompanies  ordinary  lateral  curvature. 

8.  iMmbar  Curvature.  —  Whether  spinal  curvature 
showa  itself  primarily  in  the  doraal  or  lumbar  regions  is  a 
much  controverted  point.  Mr.  Skey  believed  that 
lumbar  curvature  is  the  earliest  formed.  He  argued  that 
Nature  has  given  ibe  loins  greater  treeAom  of  motioii  \)y 


tliat   the   part    ut"   tliC   Ci. 
dorsal   iT-iuii ;  and  in  tl 
vcrtclira^,  ho  Itolicvos,  iiicl 
Biiliring,  who  holds  the 
peculiarity  is  due  to  a  tho 
on  that  side,  ia  consequeii 
unequally  loaded  by  the  hi 
the  one  side  and  the  liver 
siders  tliat   the  earliest   s. 
curvature  of  the  vertehrse  i 
Beclard   says  that  this  occ 
most   used.     Mr,  Lonsdale 
second  deflection  exists,  it 
thus  showing  his  belief  in  tb 
deflection.    From  these  expi 
concluded    that    spinal   cur 
lumbar  region  dissociated  fi 
proportion  of  cases  the  fon 
latter  cannot  be  stated.     P 
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g  the  loins,  with  an  approximation  between  the  hip 
wer  mai^in  of  the  ribs  on  the  side  opposite  to  that 
distortion.  This  form  of  curvature  is  almost  in- 
ly accompanied  by  obliquity  of  the  pelvis,  leading 
rtening  of  the  leg  as  a  compensation  for  disturb- 
»f  vertebral  equilibrium.  Owing  to  the  amount  of 
displacement  generally  caused  by  this  aifection,  the 
lers  of  the  patient  do  not  deviate  so  much  from  their 
d  horizontal  position.  The  following  diagram  (Fig. 
(plains  the  conditions  presented   by  the  deformity. 

Fig.  79. 


\ 


be  seen^  from  this  drawing,  that  the  left  hip  is 
the  corresponding  leg  being  shortened,  and  that 

ht  side  of  the  lumbar  vertebrse  is  unduly  prominent. 

me  condition  of  deformity  may  exist  on  the  opposite 

ben  the  lumbar  arc  is  reversed. 

emedj  tii^  deformity  it  ia  necessary  to  lestote  Wi^ 


encircled  hv  «  „„, 
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being  portable  and  easily  concealed  by  the  dress ;  and  it 

lias  coDiseqaently  been  largely  adopted  by  English  surgeons. 

In  conjanetion  with  this  apparatus  the  following  plan 

ft  extennon  may  be  adopted : — The  patient  is  placed  in  a 

lecmnbent  posture  on  an  inclined  plane  or  couch^  fixed  at 

an  angle  of  twenty-five  degrees.     The  chin  is  secured  by 

a  nlken  strap;  next  there  is  placed  around  the  pelvis  a 

padded  band^  with  a  long  leathern  strap  ending  in  a 

ntdiet-wheel  fixed  obliquely  at  the  base  of  the  inclined 

plane,  in  a  direction  opposite  to  the  uplifted  hip.    Another 

belt,  formed  of  soft  material,  passes  round  the  lumbar  arc 

of  cnnrature,  and  is  fixed  to  the  opposite  margin  of  the 

pline.    The  arms  are  supported  by  padded  crutches,  also 

&ed  to  the  plane,  which   thus  secures  the  horizontal 

porition  of  the  shoulders,  and  affords  a  fixed  point  for  the 

pelvis  to  react  against  when  extension  of  the  lumbar  curve 

^iHninences.     This  form  of  appliance  was  invented  by  the 

SQthor,  and  has  been  found  of  the  greatest  value  when 

^  at  night,  after  the  apparatus  previously  described  has 

^  withdrawn.     It  can  also  be  adopted  both  by  night 

«nd  by  day,  where  severe  lumbar  curvature  has  to  be 

^uered.      By  tightening  the  strap    attached  to  the 

Fig.  81. 


ntcfaet-wheel,  the  pelvis  is  drawn  downwards,  and,  the 
arms  being  sustained  by  the  crutches,  and  the  head  firmly 
held  by  the  chin-strap^  an  expansion  of  the  lumbar  cmtn^ 


Tliis  kiiul  of  cunatiii-L-  frc 
tilt  wholu  course  of  l!ic  s], 
;irch  vviUi  a  dcc\t  liollow  in 
by  which  this  variety  of  dis 
Traction  of  the  longissimusdi 
or  a  wasting  of  the  lumhi 
their  posterior  surfaces,  are 
condition.    Each  may  esiBt 
may  be  found  combined:  the 
occurrence.     Patients  who  bl 
distortion  find  it  extremely 
without  throwing  the  abdom< 
and    inelegant    manner.      Tl 
rounded.      When    this    defoi 
length  of  time  it  is  irremedi 
various  mechanical  appliances 
One  of  the  most  frequent  fo 
presents  itself  is  to  be  founc 
strumous  diathesis.     In  *^ — 
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istorted  spine.  On  asking  a  child  who  has  this  deformity 
0  stoop  downwards  it  is  generally  found  that  the  move- 
nent  is  awkwardly  accomplished  and  almost  entirely  made 
by  bending  the  body  from  the  hip-joints,  whilst  the  deep 
lumbar  depression  is  but  slightly  lessened.  There  is  also  a 
palpable  diminution  in  lateral  flexibility.  The  mechanical 
tppHances  for  treating  these  cases  are  of  a  twofold  character. 
The  first  consists  of  a  deep  pelvic  band  resting  at  its 
posterior  segment  upon  the  sacrum  and  gluteal  muscles ; 
to  this  band  two  lateral  crutches  are  attached,  having  arm 
pieces  sufficiently  deep  to  receive  and  firmly  grasp  the 
vhole  axilla.  In  front,  and  embracing  the  abdominal  and 
thoracic  surfaces,  a  deep  lacing  band  is  affixed,  on  the 
tightening  of  which  pressure  is  exercised  against  the  abdo- 
B»en  in  front,  whilst  the  arm  crutches  keep  the  body  from 
displacement.  It  may  be  also  added,  that  two  thick 
^-lunar  pads  firmly  fixed  within  the  pelvic  band  and 
JMt  above  the  trochanters  favour  replacement  of  the 
ioxated  hip-joints. 

The  second  part  of  the  mechanism  consists  of  a  padded 
oooch,  upon  which  the  patient  should  be  placed  in  the 
Mone  position  for  three  hours  daily.  The  arms  are 
"eoeived  in  suitable  crutches  fixed  to  the  plane  of  the 
ouch,  whilst  the  legs  are  surrounded  at  the  ankles  by  two 
ladded  bands  having  slight  weights  attached  to  them, 
lie  object  of  this  mechanism  is  to  extend  the  contracted 
imbar  muscles  and  ligaments,  and  also  aid  the  restora- 
on  of  the  pelvis  to  its  normal  position,  and  the  replace- 
lent  of  the  hip-joints  in  their  natural  place  In  average 
ises  this  plan  of  treatment  is  generally  attended  with 
loeess^  whilst^  as  the  patient  is  only  recumbent  for  a  few 
mrs  daily,  the  health  does  not  sufier  from  want  of 
lercise. 
Another  apparatus  consists  of  a  pelvic  band,  with  two 


.lid  so  gradually  I 


Another  form  of  instmmi 
Bition  that  a  mecbaoicsl  cc 
curvature  of  the  spine  arra 
sought  for  about  the  cci^f"- 
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id  drawing  depicts  an  iustrument  so  arranged  that  its 
cial  axes  correspond  exactly  with  the  centre  of 
Eiture. 

Fig.  83. 


[lis  apparatus  is  formed  by  a  pelvic  band  and  two 
"al  uprights^  and  at  the  axial  pointy  marked  in  the  first 
dng  by  an  asterisk,  a  rack-and-pinion  motion  is 
3d.     A  deep  webbing  strap  passes  across  the  abdomen, 

the  arms  are  supported  by  padded  crutch-heads 
.  to  the  uprights.  Upon  moving  the  rack-and-pinion 
pes  with  a  key,  fitted  to  the  mechanism,  pressure 
Eist  three  points  occurs  :  first,  on  the  abdomen,  by 
as  of  the  webbing  band ;  next,  on  the  sacrum,  through 
medium  of  the  pelvic  belt ;  and  thirdly,  on  the  arm- 
owing  to  the  resistance  of  the  crutches.  The  object 
ht  is  the  expansion  of  the  curvature  by  pressure  upon 
arc  and  extension  of  its  extremities.  In  the  case 
)T  consideration,  the  abdomen  forms  the  crown  of  the 

the  posterior  surface  of  the  pelvis,  one  extremity, 
the  anterior  surface  of  the  thorax^  the  other.    Th^ 

18 
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NoTT,  to  reduce  a  b  c  to  a 

«™m  must  be  established  at  < 

<^e  be  drawn  towards  it,  in  t 

The  fulcrum  c  is  formed  b 

«pandmg  power,  or  lererage," 

which  constitute  two  lere™  oi 

their  centre  at  the  rack  and  pin 

The  pelvic  band   and  the  : 

Circles    Arnur^A    4.1.-.    ,       .      , 
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nts  cannot  be  ri^dly  calculated,  as  when  operating  on 
inaenBitive,  inorganic  body.  Still,  in  constructing  an 
paratna,  it  is  necessary,  in  the  first  instance,  to  reaaon 
if  the  di&loent  structures  formiog  the  human  body 
■wessed  the  same  poirer  of  resistance  as  a  solid  substance. 
'  this  were  not  done  it  would  be  impossible  to  arrive  at 
ij  cQuclnsions  as  to  the  arrangement  of  appliances  in- 
^ded  to  redress  deformities  of  the  human  &ame.  For 
utance,  I  aasume  that  the  various  spinal  curves  possess 
enties,  and  that  vithia  the  arc  there  is  a  certain  point, 
'KHuid  which  the  remtuning  portions  of  the  spinal  column 
>ud  its  adjacent  structures  group  thcmsdves,  and  that  a 
'Mwledge  of  these  centres  is  necessary  in  the  construction 
if)piual  instruments.  But  the  multitude  of  movements 
aluced  in  the  different  elements  of  the  spinal  column  by 
be  ^plication  of  force,  is  so  great  that  these  centres  can 
nif  be  approximatively,  not  absolutely,  determined. 
Ui,  however,  is  sufficient  for  all  practical  purposes. 
Another  plan  occasionally  resorted  to  in  anterior 
mbai  curvature,  is  to  place  the  patient  on  a  prone-couch, 
Dilar  to  that  shown  in  the  following  figure  (Fi^.  85), 
uting  that  the  weight  of  the  inferior  extremities  will 


IHMir  f>ut  a  sittiii;:  piisti 
j)[)>itt<)ii  might  facilitate  t 
inducing  an  arching  back 
persuaded,  however,  from 
succeeds  better  in  these  c 
double  lateral  jointed  upri; 

There  is  one  condition, 
which  lumbar  curvature  is  s 
the  bodies  of  the  vertebrte  h 
dicular  axes.  This  deformit 
prominence  in  the  loins,  son 
lumbar  abscess,  but  really  c 
dorsi  and  saero-lumbalis  mus 
the  transverse  spinal  processe 
helical,  or  corkscrew  twist,  i 
with  dorsal,  and  frequently  ' 

This  form  of  curvature  is 
application  of  an  <""" 
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I,  which,  acting  in  the  same  direction  as  that  in  which 
ipine  was  originally  curved,  gradually  unfolds  the  helix 
restores  the  spine  to  its  normal  position. 
Q  immense  amount  of  importance  was  attached,  some 
"8  since,    to    the  peculiar  condition  of  rotation,  ob- 
ed  ip    the    deformity  under    consideration;    and  I 
inted  for  Mr.  W.  Adams  a  series  of  movements  attached 
be  plate  of  an  ordinary  spinal  instrument,  by  means  of 
ch  the  spine  could  be  acted  upon  in  as  many  planes  as 
«liad  previously  been  directions  of  distortion.     This 
hanism,  which  will  be  described  fully  when  the  treat- 
it  of  lateral  curvature  accompanied  by  axial  rotation  of 
bodies  of  the  vertebrse  is  discussed,  was  widely  adopted, 
idopters,  as  too  frequently  happens,  failing  to  acknow- 
e  the  source  from  which  they  had  derived  the  invention. 
uterior  curvature  is  another  of  the  deformities  affect- 
he  lumbar  region.     It  may  be  due  either  to  disease 
le  bodies  of  the  vertebrae,  or  to  relaxation  of  the 
srior  spinal  ligaments.      In  the   former   case  it  is 
nguished  by  a  sharp   angular    prominence,   like    a 
ikle,  and  is  sometimes  accompanied  by  considerable 
^faction  on  one  or  both  sides  of  the  column.      No 
(ure  can  be  borne  upon  the  arc  of  curvature  or  the 
ediately  adjacent  region,  and    the  projection  unless 
ited,  increases  rapidly.      This  variety  of    distortion 
ds  a  dear  illustration  of  the  importance  of  a  surgical 
eciation  of  the  pathological  condition  existing  prior 
16  adoption  of  any  apparatus.     If  powerful  pressure 
employed  on  the  arc  of  curvature,  a  diseased  state 
16  vertebrse  existing,  not  only  would  considerable  pain 
Lcited,  but  all  the  symptoms  accompanying  the  curva- 
would  be  greatly  exaggerated.     If  the  patient  were 
strumous  diathesis,  as  happens  in  nine  cases  out  of 
the  formation  of  lumbar  abscess  might  be  mdvxe^d, 


in   its  action  by  a  rack 
anterior    dirortioii.      Ov. 
chamois  leather  pad    is 
bifurcated  stem    rest   ge, 
ribs,  and   the   heads  of 
The  rack  and  pinion  are  a. 
sition,  not  pressure,  whili 
same  manner  upon    the  c 
upon  a  fractured  limb,  nam 
affected  portion  of  the  bodj 
procesB  hj  which  the  osseou 
their  normal  condition.*     A 
ing  restoration  in   cases  of 
described  under  the  headin 
based  npon   the  same   prin 
described,  which  is  that  of 
by  taking  off  the  pressure  n 
the  strain  upon  the  muscle) 
the  spinous  processes  and  i 
plan  is  justly  held  in  high 
several  important  »-*^-' 
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ible  position,  whilst  the  apex  only  of  the  curve  receives  the 
dight  pressure  of  a  soft  pad.  According  to  the  physio- 
logical law  established    by  Mr.    Hilton^^    all   diseased 

Fio.  86. 


nrfiu*e8  and  structures  require  for  the  renewal  of  their 
iedthy  state  absolute  physical  rest.  The  instrument 
described  is  intended  to  secure  this  condition  in  the  case 
of  posterior  lumbar  curvature. 

In  Germany  and  Austria^  and  also  in  many  parts  of 
Englandj  it  is  usual  to  keep  the  patients  who  are  suffer- 
ing from  diseased  lumbar  vertebrae  constantly  in  a  recum- 
bent posture,  under  an  impression  that  rest  is  more  easily 
obtained  in  this  position  than  any  other.  Reflection  will, 
howerery  show  that  the  vertebrse  are  far  more  likely  to 
be  disturbed  by  restlessness  such  as  must  always  be 
indneed  by  the  constant  maintenance  of  a  restrained 
posture,  than  by  the  adaptation  of  an  instrument,  which 
while  fixing  the  vertebral  column  and  trunk  leaves  move- 
ment free. 
In  all  cases  of  spinal  curvature,  irrespective  of  their 


OQ  Ftln  and  the  Therapeutic  Inflaence  of  Mechanical  and 
FhjMlosiesl  Beit  in  AoddenU  and  Sm^gical  Difeaiei.'    8to,1864. 


►  r 


I  . 


I 

^  I 

in 


--^..     ±11    ci  nealtliv  indivi 
during   the  usual  hours   of  rc; 
lassitude  whcu    the  muscles   ar 
the   various  requirements  of  dj 
spinal   curvature^  it  has  long  I 
that  a  constant  feeling  of  v/et 
gendered^  due,  most  probably,  U 
equilibrium    which    follows    ve 
demands   additional  rest   to    tl 
sleep  of  the  night,  and   the  pt 
should  recline  for  at  least  two 


!  H:  >  When  this  combination  of  treatn 


kind  of  rest  is  obtained  from  th< 
structed  as  to  permit  the  angle  a 
clines  being  varied. 

It    may  seem  paradoxical  to 
horizontal  posture  is  one  of  the  Ic 
is  the  case.     The  vertebral  columi 
,  possesses  in  its  natural  condition^ 

Ji  curves,  one  includina*  tv»i 
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iadined  sarbuce,  80  undulated  that  the  curves  exactly  fit 
iawith  those  of  the  human  spine^  then  rest  in  its  most 
piirbct  condition  is  gained.  To  secure  this  great  deside- 
atam,  I  have  had  a  chair  constructed^  in  such  a  manner, 
tbat  the  padding  forms  an  exact  counterpart  of  the  back ; 
ttkdto  prevent  this  from  being  at  all  disturbed  by  wear 
or  weight,  a  firm  wooden  support  is  so  placed  in  the  rear 
cf  the  padding  as  always  to  maintain  the  exact  shape 
orifpaally  given  to  it.  Not  only  can  the  chair  itself 
k  placed  at  any  angle,  but  it  may  be,  if  required,  fixed 
III  a  horizontal  position,  without  sacrificing  the  advantage 
of  torn  just  specified.  The  curves  can  be  modified  so 
^t  the  chair  may  be  adapted  to  different  patients. 

Fio.  87. 


This  chair  is  suitable  to  every  condition  of  spinal  dis- 
^bance,  and  in  cases  of  mere  muscular  debility,  tends 
M  mnch  to  prevent  curvature  as  to  control  the  distortion, 
iboQld  it  unfortunately  arise. 

In  cases  of  lumbar  curvature  originating  from  disease, 
tite  best  position  of  rest  is  secured  when  the  chair  is  placed 
It  in  angle  of  25^. 

Posterior  curvature  of  the  lumbar  vertebrae  when  arising 
bom  debility  of  the  structures  presents  an  arched  surface, 
which  is  without  any  tenderness,  and  has  an  equal  en- 

•  This  dii^  can  be  procured  from  Metsrs.  Ward,  6,  Leicester  Square, 
It  a  modflnte  coat 
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_...w  xKjiiu.  ui  curvature  consists  ( 
and  two  lateral  uprights.     To  the 
at  its  sacral  surface,  a  bifurcated 
npon  by  a  rack-and-pinion  centi 
bifurcation  supporting  both  sides 
instrument  figured  at  page  199^  it 
metal  plate^  resting  upon  the  curv 
posterior  deviation,  or,  in  other  w( 
lower  segment  of  the  arc  described  1 
(Fig.  88).    The  reason  for  the  pL 
the  vertex  or  highest  point  of   1 
directly  upon  it,  is  readily  understo* 
the  instrument  is  examined. 


Fig.  88. 
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ing  yielding  of  the  upper  portion  of  the  thorax,  which, 

althongh  not  actually  curved  in  an  anatomical  sense, 

iibpts  itself  to  the  general  yielding,  in  order  to  maintain 

the  head  in  equilibrium  with  the  remaining  parts  of  the 

hody.    On  applying  the  instrument,  if  the  padded  plate 

were  placed  where  nine  persons  out  of  ten  would  probably 

tdjiut  ity  namely,  on  the  arc  of  the  curve,  it  would  tend 

to  aggravate  the  distortion  by  throwing  the  body  more 

fenrard ;  but  if  placed,  as  I  suggest,  immediately  below 

the  axis  of  curvature,  the  reaction  of  the  arm-piece  of  the 

instmment  against  the  thorax  of  the  patient  tends  to 

unfold  the  curve. 

In  these  cases,  as  a  rule,  it  is  hardly  possible  to  make 
too  much  pressure  against  the  transverse  processes  of  the 
spine;  but  the  greatest  care  must  be  taken  to  avoid 
injnring  the  tissues  lying  over  the  prominent  spinous 
processes.  The  plate  is,  however,  hollowed  so  that  this 
danger  is  diminished,  and  good  results  from  the  force 
exercised  against  the  transverse  processes  of  the  vertebrae 
and  the  angles  of  the  ribs. 

Cases,  however,  sometimes  occur  in  which  pressure 
cannot  be  borne.  It  is  then  customary  to  use  an  instru- 
ment which  leaves  the  spine  entirely  free  in  its  whole 
course* 

This  appliance  has  the  universal  pelvic  band,  but 
jnu^fink^  of  the  usual  concomitants,  ^^  lateral  uprights,'^  two 
vertical  stems,  shaped  to  the  external  contour  of  the  spine, 
rest  against  the  angles  of  the  ribs,  and  are  surmounted  by 
a  padded  bar  carrying  horizontal  sliding  arm-rests.  The 
instrument  is  also  prevented  from  falling  downwards  by 
hip-bands  passing  over  the  crest  of  each  ilium. 

By  establishing  extension  between  the  arms  and  pelvis, 
in  combination  with  a  certain  amount  of  rest  afforded  to 
the  spine  by  the  vertical  sterns^  the  whole  columu  i&  kei^t 
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splint  to  the  ^hole  posterior  surface 
constitutes  a  kind  of  trough,  which 
the  little   patient's   body   as   to   p 
injury  to  the  spine,  by  an  accidental 

The  appliances  described  are  but  i 
which  are  employed  in  the  treatmen 
All,  however,  are  constructed  upon 
and  it  would  be  profitless  to  entei 
account  of  the  different  modification 

Application  of  instruments, — In 
curvature  great  pains  must  be  takei 
sure  being  made  against  the  spinous 


im 
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spine  to  diflFase  the  resistance.  By  standing  behind  the 
patient,  when  adjusting  the  instrument,  both  these 
points  can  be  readily  carried  out.  The  front  lacing  bands 
dionld  also  be  firmly  fastened,  in  order  to  give  as  much 
•tability  as  possible  to  the  supporting  apparatus. 

3.  Dorsal  Curvatvre. — Dorsal  curvature  mav  be  divided 
into  three  varieties,  which  derive  their  names  from  the 
'esulting  deformities :  viz.,  posterior  or  cyphosis,*  anterior 
orlordosiB,t  and  lateral  or  scoliosis.]: 

When  the  spine  yields  in  an  outward  direction  it  is 
called  cyphosis,  and  presents  an  arching  backwards  of  the 
whole  dorsal  region.  This  name  strictly  applies  to  the 
deformity  when  it  is  uncomplicated  by  the  presence  of 
caries  or  osseous  disease,  and  arises  simply  from  a  relaxed 
condition  of  those  ligaments  and  muscles  whose  function 
it  is  to  hold  the  column  erect. 

It  need  hardly  be  stated  that  when  these  tissues  are 
andoly  lax,  a  leaning  forward  of  the  spine  ensues,  with 
anterior  compression  of  the  intervertebral  cartilages,  the 
effect  of  which  is  to  disturb  the  equilibrium  of  the  column, 
and  lead  to  the  formation  of  a  posterior  curve.  The 
earliest  sign  of  this  deformity  is  a  constant  sense  of 
aching  or  weariness  in  the  loins,  accompanied  by  inability 
to  sit  perfectly  erect  for  any  length  of  time  without  pain 
being  excited.  Finding  that  any  attempt  to  hold  the 
spine  in  an  erect  position  creates  discomfort,  the  patient 
is  almost  involuntarily  led  to  use  soft  cushions  and 
hollow* backed  easy  chairs  as  the  most  agreeable  means 
for  obtaining  rest.  This,  however,  unfortunately  only 
serves  to  increase  the  deformity  still  further,  by  an  ap- 
proximation of  the  superior  and  inferior  extremities  of  the 
carre,  and  an  extension  of  the  posterior  spinous  liga- 
ments.    When  the  spine  has  reached  this  state  it  happens 

*  c»foc»  giblxnu.      f  Xpp^oc,  bent.      %  (nroXioc,  crooks 
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that  when  the  paticut  is  in  the  art  of  standing  or  wall 
the  weight  of  the  head  and  upper  extremities  carry 
in  a  forward  direction,  much  beyond  the  gravital  li 
established  normally  between  the  base  of  the  skuU 
the  pelvis ;  and  it  is  to  restore  their  equilibrium  tl 
posterior  curve  is  created.  The  mechanical  treatme 
this  deformity  requires  great  judgment^  otherwise 
distortion  may  be  exaggerated. 

When  the  body  arches  forward  in  the  manner  desci 
the  anterior  portion  of  the  intervertebral  cartilaj 
compressed,  and  each  vertebra  above  the  axis  of  cun 
is  placed  in  an  oblique  position^  with  an  antero-in 
direction.  Should  pressure  of  any  kind  be  made, 
upon  or  above  the  centre  of  the  curve,  the  defc 
would  be  increased.  For  if  the  force  so  applied  : 
against  the  highest  point  of  the  curve,  it  would  te 
throw  the  whole  body  forward,  whilst  if  it  were  applied 
this  point  then  a  compression  of  the  curve  upon 
in  a  downiward  direction  would  ensue.  In  both  cas< 
patient  must  be  harmed.  But  if,  instead  of  makin 
mechanical  resistance  act  against  either  the  centre — 
is  too  commonly  done— or  the  higher  segment- 
frequently   happens — the  support  is  placed  at  leas 

I 

vertebrsB  beneath  the  axis  of  distortion,  then  expans 
the  extremities  of  the  curve  may  be  secured,  and  < 
quent  depression  of  its  arc.  To  explain  this  more  c 
the  annexed  diagrams  (Fig.  90)  are  given. 

In  the  first  figure  is  shown  the  action  of  an  instn 
with  a  vertebral  pad  resting  on  the  axis  of  the  ( 
The  form  of  the  spinal  instrument  here  supposed 
adopted,  is  that  ordinarily  used  in  such  cases,  cons 
of  a  padded  pelvic  band  with  two  lateral  arm-rests 
I  vertebral  plate.     This  plate  is  governed  in  its  actioi 

ratchet  centre  fixed  at  the  back  of  the  pehic  band. 
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tUi  menu  prewure  can  be  naed  upon  the  curve.  The 
fcne  applied  reacts  from  the  arm-rests,  which  should  be 
ifidly  sttached  to  the  sides  of  the  pelvic  band.    In  the 

Fio.  9a 


diignun  the  dotted  line  that  passes  from  the  pelvic  centre 
of  movement  will  be  found  to  be  a  radius  of  a  circle,  a 
lament  of  which  is  traversed  b;  the  pad  of  the  instru- 
ment when  set  in  motion.  By  studying  the  direction 
taken  by  the  periphery  of  this  circle,  it  will  be  apparent 
that  the  spine,  if  it  yields  at  all,  must  do  so  in  an  anterior 
and  downward  direction.  This  would  increase  the  dis- 
tortion. 

In  the  second  figure  the  pad  of  the  instrument  rests 
beneath  the  axis  of  curvature,  and  the  direction  of  force 
being  estimated  as  in  the  second  figure,  it  will  be  seen 
that  the  curve  must  of  necessity  expand  upon  pressure 
being  made  on  its  lower  segment.  In  this  case  the  reac- 
ticm  of  the  axillary  supports  aids  expansion :  in  the  former 


I»;ick«-ai'<l^  a;i;iiii>t  the  ^ 
secured  fioLii  slij>i)iug  do 
adjustment.     Uuder  thes< 
pad  being  slowly  increase* 
a  gradual  expansion  of  the 
the  gluteal  muscles  are  m 
the  patient  is  abnormally 
in  a  downward  and  backwa 
if  the  ratchet  axis  of  the 
centre  of  the  posterior  seg 
these  cases  I  have  devised  a 
the  dorsal  plate  being  supp 
levers  springing  from  the  b 
The  plate  is  suspended  by  a 
finds  its  own  level  surface  ■ 
act  against  the  spine  by  i. 
centres  with   a   key.     This 
useful  in  the  cases  I  have  jus 
ing  the  same  neatness  of  i 
instrument  does,   is  onl"  — 
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aiJiseased  condition  in  the  bodies  of  the  vertebne,  the 
result  of  which  is  a  partial  destruction  of  the  osseous 
nibstance.     During  this  stage  the  weight  of  the   super- 


iucumbent  parts  presses  the  adjoining  surfaces  of  the 
rertebral  bodies  together,  separating  the  spinous  processes, 
and  inducing  a  backward  projection,  which  ordinarilr 
presents  the  appearance  of  a  sharp  knuckle;  hence  this 
deformity  is  called  angular  curvature,  in  contradis- 
tinction to  that  which  presents  a  lengthened  and  less 
abrupt  excurratiou  of  the  spinal  column.  There  is  also 
an  enlargement  of  the  chest,  which  is  simpl;  a  com- 
penaating  provision  of  nature  for  providing  the  necessarr 
space  for  the  lungs  and  heart,  which  would  otherwise,  by 
tbe  diminntion  in  length  of  the  vertebral  column,  be 
iojnriooaly  affected ;  the  thorax  therefore  widens  in  pro- 
portion to  its  loss  of  height,  A  dull,  aching  sensation 
generally  attends  the  earl/ progress  of  these  caiea,  vhil&t  a 


is  more  frequently  found  in  the 
vertebrie  than   any   other  portion 
(lifhcult  to  assign  any  satisfactory  ] 
preference,  unless  it  be  that  more 
exists  in  this  part  of  the  spine  th 
local  injury  has  preceded  the  def 
found  that  the  lower  portion  of  the 
part  affected  by  distortion,  this  be 
facility  with  which   this  region  is 
falling,  the  arms  and  legs  being  invol 
to  lessen  the  shock,  which  thus  ca\ 
itself  backwards  and  exposes  the  reg 
first  contact  with  the  stricken  foreigi 
stool  or  chair.     Angular  cunrature  o< 
in  boys  than  girls,  owing  to  the  gr( 
they  incur  &om  the  nature  of  their  s 
It  is  interesting  to  know  the  preci 
why  the  vertebrae  form  an  angle  in  c 
than  a  curve.     It  depends,  as  maj 
pathological  causes,  and  may  be  exp 
a  healthy  state  each  vertebra  hoc  -.i- 
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'^iich  the  vertebra  tilts  forward,  somewhat  similar  to  the 
t'epression  of  a  piece  of  ordnance  on  its  trunnions.     The 
^t  vertebra  above  necessarily  follows  the  same  direction, 
tnd  approximates  to  that  which  is  below  the  one  diseased. 
This  clear  and  simple  explanation  is  due  to  the  investiga- 
tion of  Dr.  Davis,  of  New  York ;  who  has  likewise  pointed 
oat  the  importance  of  acting  against  the  transverse  pro- 
cesses when  seeking  to  ameliorate  angular  curvature  by 
mechanical  apparatus. 

Mr.  Paget^  in  England,  has,  however,  long  held  similar 
views  respecting  the  mechanical  treatment  of  these  cases ; 
and  ingenious  as  is  the  instrument  proposed  by  Dr.  Davis, 
the  principle  upon  which  it  is  constructed  has  been  more  ex- 
tensively used  in  this  country  than  he  is  probably  aware  of. 
One  thing  is  certain,  which  is,  that  this  especial  plan  of  me- 
chanical treatment  removes  very  speedily  all  constitutional 
irritation  and  pain  in  these  diseases ;  and  it  is  especially 
gratifying  to  find  that  so  able  a  pathologist  as  Dr.  Davis 
was  first  led  to  devote  his  life  to  the  studv  of  medicine 
and  surgery  by  ascertaining  the  unphilosophical  character 
of  the  apparatus  in  use  for  treating  a  distorted  spine,  which, 
before  orthopraxy  had  a  defined  position  in  the  professional 
world,  were  the  sole  means  at  the  disposal  of  the  surgeon. 
The  form  of  instrument  to  which  reference  has  been  made 
is  here  given.  It  bears  a  close  resemblance  in  form  and 
principle  to  the  apparatus  figured  at  page  204  (Fig.  89) , 
having  the  pelvic  band,  two  vertical  levers,  and  a  horizontal 
arm-support :  in  common.  The  difierence  between  them  is 
to  be  found  in  the  addition  of  two  sliding  pads,  which  are 
intended  to  rest  just  below  and  on  either  side  of  the 
diseased  vertebne.  These  afibrd  the  means  of  expanding 
the  whole  spinal  column  as  they  form  a  fulcrum,  against 
which  the  vertical  levers  act,  and  thus  tend  to  throw  the 
of  the  whole  bodj  upon  the  oblique  processeii  axiCi 
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bmg  lepanted  from  each  other,  the  patient  becomes 
idiered  from  pain  and  the  reparative  process  is  filtered 
bf  meduDical  rest.  In  the  case  of  a  gentleman,  for  whom 
It  the  request  of  Dr.  Gull  and  Mr.  Paget  I  applied  this 
^ipmtos,  perfect  restoffttion  was  attained  in  the  course 
of  1  few  months,  and  he  is  now  able  to  go  yachting  and 
tile  any  eiercise  he  pleases ;  whereas,  in  an  earlier  stage 
<i[  the  disease  eren  turning  or  moving  in  bed  was  at- 
toded  with  great  pain  and  risk.  The  two  other  drawings 
i^msent  additional  appliances  for  cases  of  caries  in  the 
'^'nco-dorsal  vertebrae,  and  their  use  is  explained  by  the 
dotted  lines  placed  upon  the  original  figure. 

lappend  a  drawing  of  the  instrument  used  in  the  case 
*  hare  described,  where  it  will  be  seen  that  the  same  form 


ad  principle  governs  both  it  and  Dr.  Davis's,  there  being, 
oweret,  many  idrantages  o£  detail  in  the  fonnet,  vo&^i  «& 


su 
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the  semi-luoar  shape  given  to  the  pads,  their  Ktdj 
adaptability  to  the  exact  poeition  on  the  Tertehral  leren 
(the  transverse  arm-rods  being  carried  ni£ScieDt]y  hi^  to 
avoid  any  downward  pressure  on  the  doraal  spine)  and  a 
read;  mode  of  fitting  irith  exactitude  or  allowing  for 
change  of  form  by  means  of  the  screws  and  slides  fixiag 
the  component  parts  of  the  instrument  together. 

Another  form  of  instrument,  in  which  a  further  im- 
provement exists,  is  one  in  which  the  later^  plates  not 
only  can  be  moved  in  a  vertical  direction,  bat  alao  adiiit 
of  increase  or  decrease  in  pressure.  This  is  achrived  bj 
two  little  ratchet  axes  placed  at  the  point  where  the  plats 
join  the  back  rods.    On  turning  these  with  a  kej  as 

Fia.96. 


alimentation  of  support  can  be  given  to  the  diseased  spine. 
These  drawings  are  not  uQuecessarily  multiplied,  for  tht^ 
serve  to  exemplify  very  important  modifications  of  the  same 
jMnnciple. 
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The  appliances  adopted  for  distortion  unaccompanied 
by  disease  will  now  be  described. 

Id  canea  where  the  distortion  exists  in  young  childrea, 
or  ia  but  of  alight  extent  in  adults,  the  simplest  form  of 
snpport  consists  of  a  leathern  shield,  carefully  moulded  to 
the  back,  and  famished  with  lateral  supports  beneath  the 
arms ;  without  which  any  attempt  to  support  the  spine  is 
nselesB.  A  soft  band  passes  across  the  front  of  the  chest 
and  prevents  the  body  from  slipping  out  of  the  apparatus. 
This  shield  should  be  so  constructed  as  to  support  the 
mrratore  beneath  its  apex,  whilst  the  surface  above  it 
remains  free.  Its  form  and  the  manner  in  which  it  should 
be  applied  are  fignred  in  the  following  drawing  (Fig.  97). 


When  the  distortion  has  become  strongly  marked,  and 
mnch  deviation  from  the  perpendicular  has  resulted,  the 
best  form  of  appliance  will  be  found  to  be  a  padded  pelvic 
band,  with  two  sliding  lateral  supports,  having  a  laced 
band  passing  over  the  front  of  the  sternum.  At  the 
posterior  centre  of  the  pelvic  band  a  vertebral  stem, 
accorately  curved  to  the  shape  of  the  back,  should  be 
fixed,  wiUi  a  padded  plate,  corresponding  in  form  to  the 
lower  legment  of  the  curve  attached  to  it.  At  the  base 
of  tbe  TcrtsfaraJ  stem  »  rstfi-snd-piiiion  centre  u  ^\ace&, 


And  lliiidly,  it  .iiiiiinis 
tin;  exliTMiitics  dI"  t!ie  ( 
Tliese  ed'ecta  result  from 
upon  the  lower  half  of  tl 
hlished  at  the  arm-pieces 
form  of  instrument  is  repri 

Another  kind  of  support 
resting  against  the  transvt 
This,  however,  is  only  a 
spinous  proceasea  are  incapi 
mechanical  effect  is  precise 
padded  plate.  A  drawing  i 
already  been  gircn  at  page  1 
that  it  is  there  adjusted  for  ] 

These  are  the  appliances 
curvature,  unassociated  witl 
caries  of  the  vertebne  exis' 
in  addition  to  those  already 

Amongst  the  m"-*  - 
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d.  They  ahoold  be  bo  uraoged  that  the  two  lover 
may  form  a  aapportiug  and  oblique  surface  for  the 
>  rest  againat,  whilst  the  two  upper  ooea  will  simply 


be  pad  m  nt4.  The  pad  bo  airanged  acts  in  a 
r  similar  to  the  plates  of  Dr.  Davis's  apparatus,  for 
ig  placed  in  an  oblique  directioa  resistance  is  given 
transverse  processes  of  the  vertebne  immediately 
h  the  one  affected  by  disease,  whilst  the  aperture 
ts  preasure  being  sustained  by  the  Bpinous  proceseea. 
it  this  precaution  the  treatment  might  become  mis- 
is,  l^  inducing  mechanical  pressure  in  the  wrong 
u)d  in  a  feulty  direction. 

isionally  a  padded  plate  of  light  construction  is 
1;  but  in  the  distortion  under  consideration,  its 
are  uncertain,  and  not  comparable  in  value  with 
low  pad  just  described. 

an  which  I  found  pursued  very  extensively  in  the 
ourhood  of  Vienna,  is  that  of  placing  the  patient  on 
h  so  prepared  that  a  webbing  band  leccMea  tV« 


Fig.  99. 


m 


that  of  keeping  the  patient  cons 
position.  The  plan  has^  however^  \ 
on  the  Continent. 

The  simplest  plan  of  prone  recui 
that  of  a  padded  tray  placed  on  a  i 
and  so  constructed  as  to  permit  of  tl 
and  books  immediately  under  the 
amusement  with  mechanical  treati 
irksomeness  of  the  latter. 

It  has  been  the  custom  in  Londo 
affected  with  angular  curvature  in 
which  purpose  several  hii^liW  i- — - 
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In  the  majority  of  "  orthopBedic,"  "  ortliorachitic," 
"prone,"  and  other  couches,  the  governing  idea  ia  that 
rf  giving   rest  to  the    diseased    vertebrte.     It  is,  how< 


ever,  an  indisputable  fact,  that  a  portable  apparatus, 
irhen  esrefolly  adjusted,  gives  much  more  actual  rest  to 
the  ipne  than  any  couch ;  and  with  this  signal  advantagei 
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that  a  patient's  health  does  not  suffer  injnij  firom  a  pro- 
tracted state  of  forced  inactivity. 

It  is^  however^  the  truest  system  of  treating  spinal  cur- 
vature when  recumbency  and  apparatus  are  combined ;  that 
is  to  say^  the  patient  should^  by  possession  of  a  well-deviaed 
spinal  support^  be  able  to  take  moderate  exercise,  whikt 
recourse  to  a  recumbent  posture  would  guard  against 
extra  fatigue  being  felt. 

The  next  form  of  distortion  presented  by  the  dmil 
vertebrae  is  termed  ''  lateral,'*  firom  the  vertebral  cdamn 
being  arched  sideways. 

Simple  lateral  dorsal  curvature  rarely  ever  exists :  it  is 
combined  either  with  deflection  of  the  lumbar^  or  of  the 
cervical  region.    The  exceptions  are  those  the  origin  of 
which  is  either  due  to  pleuritic  effusion^  or  necrosis  causing 
exfoliation  of  the  ribs.     In  the  former  of  these  cases^  ad- 
hesions existing  between  the  pleura  and  the  inner  surface 
of  the  thorax  diminish  the  expansive  action  of  the  lung, 
and  greatly  limit  the  area  of  intercostal  movement.    The 
patient  being  deprived  of  the  use  of  a  part,  or  of  the  whotei 
of  one  lung,  is  dependent  for  breathing  upon  the  un- 
afiected  and  sound  side  of  the  chest,  which  is  consequently 
fully  expanded  and  rendered  preternaturally  prominent 
This  collapse  of  the  chest  involves  the  spinal  column  in 
deformity,  but,  as  the  greatest  costal  contraction  exists  at 
the  anterior  portion  of  the  thoracic  region,  the  vertebre 
yield  in  an  antero-lateral  direction,  producing  a  single  arc 
of  curvature  which  involves  the  greater  part  of  the  spinal 
column.  This  variety  of  distortion  is  generally  described  by 
orthopaedic  writers  as  the  only  true  lateral  curvature,* 
simply  because  it  involves  the  spine  in  one  uniform  aro  fd, 
deflection,  but  its  real  direction  is  antero-lateral,a  difference 
which  is  of  the  highest  importance  when  seeking  to  treat  a 

•  'On  Spinal  Weakness,'  by  W.  J.  Little,  M.D..  1868. 
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case  by  mechanical  agency.  For  if  an  appliance  were  ad- 
justed which  had  its  plane  of  force  in  the  assumed  instead  of 
the  correct  direction,  only  additional  compression  of  the  ribs 
could  result^  whereas  by  using  an  instrument  which  should 
raise  the  depressed  thorax  in  a  manner  corresponding  with 
its  antero-lateral  plane,  extension  of  the  adventitious 
tissue^  which  encases  the  affected  lung,  would  be  effected 
in  the  most  direct  and  certain  manner.  The  apparatus 
best  calculated  to  effect  this  purpose  is  that  shown  in 
(Kg.  103),  in  which  it  will  be  seen  that  as  the  lever  acts 
from  a  point  on  the  side  of  the  vertebral  centre,  it 
necessarily  raises  the  depressed  thorax  in  a  postero-lateral 
direction,  and  not  in  a  purely  lateral  one ;  this  being  the 
right  method  of  seeking  to  obtain  greater  chest  space 
for  the  diminished  lung. 

I  have  seen  three  clearly  marked  cases  of  a  single 
donal  curre,  due  to  partial  exfoliation  of  the  ribs  on  one 
side  of  the  body.  The  distinguishing  features  of  dorsal 
cairatiure,  in  these  exceptional  cases,  are  an  approxima- 
tion between  the  armpit  and  hip  on  one  side  of  the  body, 
with  a  projection  of  the  ribs  on  the  other,  accompanied 
by  uplifting  of  the  scapula  or  shoulderblade  (Fig.  101). 
In  one  of  the  cases,  where  this  deformity  existed  in  its 
most  marked  degree,  the  margins  of  the  ribs  completely 
overlapped  each  other  on  the  right  side  of  the  body, 
whilst  the  left  shoulder  and  side  formed  an  arc,  having 
its  extremities  in  the  pelvis  and  neck,  and  its  centre  in 
the  bodies  of  the  fifth  and  sixth  dorsal  vertebrae.  The 
left  scapula  bad  become  so  much  displaced  that  its  inferior 
angle  was  almost  on  a  level  with  the  axilla  on  that  side. 
It  is  needless  to  say  that  the  whole  thorax  exhibited  a 
very  contorted  appearance. 

Two  forms  of  apparatus  have  been  specially  devised  for 
the  relief  of  this  deformity.    The  first  consists  of  a  padded 


jecting  side  of  the  chest,  conuects 
levera  together.     A  padded  band,  a 
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igs  a  metallic-jointed  stem  extending  from  the  pelvis 
le  depressed  shoulder  (Fig.  103) .  The  pelvic  arm  of 
stem  is  erect  and  carved,  so  as  to  adapt  it  to  the 


Fio.  102. 


\\ 


:.  To  the  upper  extremity  of  this  arm^  an  oval 
;d  plate  is  attached,  which  rests  upon  the  projecting 
From  the  point  of  junction  of  the  pelvic  arm  of  the 
with  this  plate,  the  upper  arm  springs,  and  passes 
ciely  across  the  back  of  the  thorax  to  the  depressed 
der,  to  which  the  free  extremity  is  attached  by  means 
broad  shoulder  and  axillary  band.  The  two  arms 
e  stem  are  joined  together  by  a  rack-and-pinion 
ment.  By  means  of  this  movement  the  plate  is 
ned,  and  graduated  pressure  can  be  exercised  upon 
rejecting  side  of  the  chest,  and  consequently  on  the 
!xity  of  the  vertebral  curve ;  whilp,  at  the  same  time, 
3wer  segment  of  the  upper  arm  of  the  stem  being 
ed,  the  depressed  shoulder  is  raised  without  any 
OU8  pressure  upon  the  compressed  side  of  the  thorax. 
$  same  effect  is  produced^  indeed^  by  this  apparatuft, 


In  lateral  carratare  much  dial 
ariaes  from  the  compression  whii 
exercise  upon  the  lungs,  and  it  is 
importance  to  resort  as  early  as  pOE 

Although  a  single  curve  rarely 
ances  intended  for  the  treatment  oi 
evidently  been  constructed  nndei 
that  but  one  mv  "f  J-"-  *" 
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This  subject  will,  however,  be  dealt  with  at  some  length 
rten  double  lateral  curvature  and  its  mechanical  treat- 
ment are  considered.  Here  it  will  suflSce  to  say,  that 
whenever  a  double  curvature  of  the  spine  exists,  and 
pressure  is  made  only  on  the  arc  of  one  curve,  increase  of 
tie  secondary  distortion  must  inevitably  follow. 

4.  Double  Lateral  Curvature. — This  form  of  vertebral 
distortion  is  one  that  by  the  frequency  with  which   it 
Presents  itself  during  the  early  period  of  physical  develop- 
(tient  in  the  female,  has   led  to  considerable    attention 
oeing  bestowed  upon  its  nature  and  modes  of  treatment. 
Involving  as  it  does  consequences  of  a  grave  order  by 
creating  an  interference  with  the   general  functions   of 
vital  energy,  it  has  awakened  an  amount   of  scientific 
investigation  not  usually  accorded  to  other  varieties  of 
distortion.     The  result   of   these   labours   has   been    to 
place  the  knowledge  of  double  lateral  curvature  of  the 
spine  upon  a  true  scientific  basis,  and  render  the  subject 
one  on  which  the  ingenuity  of  the  ablest  writers  has  been 
untiringly  expended.      One  of  the  most  marked  conse- 
qaences  has  been  the  diminution  of  the  malady  itself  in 
its  seTere  forms,  notwithstanding  those  causes  which  arc 
ever  active  in  tending  to  produce  malposition  and  con- 
sequent deformity  of  the  spine.    Amongst  the  educated 
and  npper  classes  exaggerated  cases  of  the  kind  are  indis- 
putably less  frequent  than  they  were  a  few  years  since, 
and  this  is  clearly  attributable  to  the  correct  understand- 
ing which  exists  as  to  the  proximate  processes  by  which 
vertebral  distortions  are  promoted,  and  the  mode  of  amelio- 
rative treatment.     At  one  time,  nothing  was  more  fre- 
qnent  than  for  more  than  one  female  member  of  a  family 
to  be  compelled  to  pass  the  greater  part  of  the  day  in 
a    state    of    recumbency    rendered    necessary    by     the 
existence  of  a  weakened  and  distorted  condition  of  the 

15 
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of  spinal  treatment,  bears  no  mean  s 
I'esult  ;   and  it  is  to  be  liopcd  that 
})rovcnient  in  the  construction  of  t 
severe  spinal  curvature  will  eventut 
as  those  hideous  objects  of  defon 
made   their  wretched   and   pitiable 
soliciting  the  sympathy  and  chari 
them  in  the  public  streets.     As  thi 
of  these  cases,  in  our  large  public  he 
almost  entire  annihilation  of  this  m( 
so  the   correct  comprehension  of 
mechanical  changes  which  occur  i 
spine,  will  eventually  prevent  all  bi 
of  curvature  from  being  permitted  to 

Double  lateral  curvature  consists  o 
of  the  spinal  column  in  opposite  dire< 
of  deflection,  or  curvature,  most  i 
lumbar  and  dorsal  regions  (Fig.  104) 

It  will  hereafter  be  shown  that  +i 
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>  of  the  opposite  side.     This  displacement  is  accom- 
lied  by  a  bulging  backwards  and  outwards  of  the  ribs, 


oa  the  side  of  the  body  which  corresponds  with  the 
bighest  point  of  the  dorsal  curve.  The  concavity  formed 
by  the  distortion  is  generally  accompanied  by  flattening 
of  the  ribs,  and  ultimately  atrophy  of  the  spinal  muscles 
of  the  same  side.  For  the  spine  forms  a  central  column 
between  two  antagonistic  groups  of  muscles.  When  a 
disturbance  of  equilibrium  takes  place,  and  an  abnormal 
cnrratare  is  produced,  the  muscles  on  the  concavity  of 
the  carve,  whether  primarily  paralysed,  or  relatively  or 
abtolotely  weakened  or  rendered  inactive  in  comparison 
with  their  antagonists,  waste  away.  The  opposing  muscles, 
thenfere^  Mit  nncontrolled  in  matataialDg  or  esA^^en.^A.'a; 


;i 


rnrvc  leads  to  a  considerable  amoi 
loins,  uliich  is  partly  due  to  the  sac 
siiiius  dorsi  nuisele.s  ])econuiig  dis[: 
eminence,   and  also  to  horizontal 
of  the  vertebne  by  which  their  tr 
rendered  unduly  prominent.    The  su 
tion  will  be  mentioned  and  explaine 

Besides  these  results,  the   hip   < 
opposite  to  the  upper  (dorsal)  curve 
ilium  being  thrust  upwards,   and 
oblique  in  consequence  of  the  cha 
lumbar  and  sacral  vertebrae. 

From  whatever  cause  the  equili 
i  column   may  have  been  first   distii 

deviation  induced — whether  from  ina 
superincumbent  weight  of  the  head  s 
out  of  a  general  debility  or  a  morl 
vertebral  osseous  structures,  or  fro 
occasioned  by  unilateral  paralysis  or 
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The  recognition  of  this  truth  is  so  essential  to  the 
saecessful  mechanical  treatment  of  double  lateral  curvature^ 
that  I  may  be  pardoned  recapitulating  briefly  the  prin- 
ciples which  have  already  been  laid  down  in  the  section  on 
the  production  of  vertebral  curves. 

The  bead  represents  one  extremity  of  an  elastic  column^ 
and  the  pelvis^  or  hips^  the  other ;  the  central  portion^  or 
spine  proper^  being  capable  of  movement  freely  in  any 
given  direction^  with  different  degrees,  however,  of  mecha- 
nical freedom  or  intensity  at  different  points. 

If  a  deflection  of  any  part  of  the  spinal  column  should 
take  place  by  means  of  which  the  head  would  be  thrown 
outside  the  true  line  of  gravity  of  the  body  in  an  erect 
position,  an  instinctive  effort  is  made  to  restore  the  normal 
equilibrium.  In  a  healthy  state  of  the  spine  this  is 
brought  about  by  the  conjoined  action  of  the  spinal  muscles 
and  the  elasticity  of  the  vertebral  column.  If,  however, 
the  original  cause  of  deflection  should  have  been  some 
morbid  condition  by  which  the  elasticity  of  the  column  at 
a  given  point  has  been  damaged,  the  damage  disturbing 
the  normal  planes  of  some  of  the  vertebrae;  or,  if  the 
cause  be  persistent  abnormal  muscular  traction,  then  the 
attempt  to  bring  the  head  within  the  line  of  gravity  and 
restore  the  equilibrium  of  the  trunk  is  not  accompanied  by 
an  obliteration  of  the  primary  deflection.  Under  this 
condition  the  effort  for  the  restoration  of  equilibrium 
results  in  the  formation  of  another  deflection  equal  in 
extent  to  the  primary  one,  but  in  an  opposite  direction 
(Fig.  105,  3).  Equilibrium,  in  fact,  can  only  be  restored 
by  the  formation  of  one  or  more  curves  compensatiug  for 
and  neutralising  the  disturbance  of  gravity  caused  by  the 
primary  curve. 

The  following  diagrams  (Fig.  105)  show  the  position 


I 


The  second  diagram  exhibits  the 
side,  BO  as  to  throw  the  line  of  grt 
as  furnished  by  the  feet :  in  vfaich  < 
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production  of  a  second  curve,  by  means  of  ^vllicll   the 

grarital  centres  of  both  arcs  of  curvature  are   brought 

^thin  the  base  formed  by  the  feet,  and  the  head  once 

Biore  resumes  its  original  position — two  opposing  arcs  of 

*pinal  curvature  having  been  formed,  which  counterpoise 

the  head,  when  taking  any  other  position  than  that  of  the 

central  and  vertical  line  of  the  body. 

Croquet  Curvature. — A  very  striking  and  peculiar  variety 
of  double  lateral  curvature  is  that  which  results  from  the 
iiabit  of  playing  croquet.  Unlike  the  conditions  already 
described  as  pertaining  to,  and  being  indicative  of,  ordinary 
vertebral  deflection,  croquet  curvature  appears  to  possess 
features  peculiarly  its  own. 

In  order  to  understand  what  these  are  it  is  necessary  to 
bear  in  mind  the  posture  assumed  by  a  young  lady  during 
the  period  in  which  she  is  using  the  mallet  in  croquet.  It 
will  then  be  remembered  that  her  left  foot  is  slightly  ad- 
vanced; the  body  bent  downwards  and  the  hands  held, 
whilst  grasping  the  handle  or  shaft  of  the  mallet,  either 
immediately  in  front  of  the  legs  or  somewhat  to  the  right 
side  of  them.  Careful  examination  of  the  body  whilst  in 
this  position  will  show  that  the  hips  are  rendered  some- 
what oblique^  the  left  ilium  being  depressed  and  the  right 
a  little  uplifted.  Under  ordinary  circumstances  this 
position  of  the  pelvis  would  induce  the  whole  body  to 
yield  towards  the  left  side,  but  as  the  hands  or  hand  must 
be  held  on  the  shaft  of  the  mallet,  and  that  is  placed  on 
the  right  side,  a  lowering  of  the  right  shoulder  neces- 
sarily takes  place,^  thus  producing  an  efi*ect  never 
witnessed  except  from  this  cause.     I  mean  the  declension 

*  The  only  time  when  this  position  is  not  maintained  is  dnring  the 
period  of  the  foot  resting  npon  the  ball  for  the  purpose  of  croqueting. 
Tlieii  the  pelyis  becomes  horizontal,  owing  to  the  thickness  of  the  ball 
oompeoseting  for  the  depression  of  the  pelvis  originally  caused  by 
edvandng  the  left  leg. 


There  is  here  a  depression  of  the  Icf 
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caused  by  the  iwe  of  the  mallet  whilst  striking  the  ball, 
t\ie  muscles  on   the   dorsal    concavity    become    tempo- 
nrily  thickened  and  convey  the  impression  of  a  dorsal 
convexity.     It,  therefore,  follows  that,  upon  any  one,  who 
lua  not  had  his  attention  previously  drawn  to  the  distinc- 
tive features  belonging  to  this  form  of^  curvature,  examin- 
ing a  patient,   he  is  led   to   the    conclusion   that   the 
^rtebra   exhibit  double  lateral   curvature  of  the  usual 
character;  but  upon  proceeding  to  trace  the  spinous  pro- 
ceases  he  finds,  to  his  astonishment,  that  what  looks  like  a 
^onal  convexity  is  only  abnormal  thickening  of  the  right 
•capulary  and  dorsal  muscles.    The  distinguishing  features 
*^f  a  croquet  curve  are,  therefore,  the  scope  and  boldness  of 
^"C  left  vertebral  curve  and  the  thickness  of  the   right 
^oiaal  muscles  within  the  concavity  of  the  curve.     It  may 
*^ interesting  to  compare  this  result  with  that  of  the  curve 
^porarily  created  whilst  playing  cricket. 

The  cricketer  also  advances  his  left  leg,  but  depresses 
'^is  right  hip  and  shoulder,  consequently  leading  the 
^hole  body  to  yield  to  that  side.  The  spine,  under  these 
^circumstances,  assumes  a  ccrvico-dorsal  curve  with  its  arc 
of  convexity  to  the  riglit  side,  and  a  lumbar  cur^^e  with  an 
^rc  to  the  left  side.  In  other  words,  it  offers  the  usual 
character  belonging  to  double  lateral  curvature  where  the 
dorsal  convexity  is  on  the  right  side. 

It  would,  at  first,  appear  that,  as  the  croquet  player 
ent  upon  the  mallet  somewhat  in  a  similar  manner  to  the 
ncketer  upon  his  club,  the  same  series  of  changes  should 
KXJUT ;  but  this  is  not  so,  the  lady,  in  playing  croquet, 
eans  over  her  mallet,  whilst  the  cricketer  flexes  his  body 
iterally  in  order  to  fix  his  bat  before  the  wicket.  In 
his  difference  of  the  positions  lies  the  gist  of  the  whole 
latter,  enabling  us  readily  to  account  for  the  peculiar 
fmptoms  which  characterise  croquet  curvature. 


.»»    iiiv^    11  IL    MH 


])clvic  ])aiul  a  tliigli  lever,  licivin^ 
tlic  oljjeet  of  wliich  is  to  iiKikc  t 
as  a  fulcrum  for  expanding  the  s 

The  instrument  applicable  to 
fore,  from  the  ordinary  spinal  sup] 
curvature,  in  the  extra  thigh  levei 
of  the  pelvic  band  is  furnished, 
paratus  a  curve,  such  as  I  have 
fully  yields,  and  that  in  a  compar 

5.  The  principles  which  should  i 
Mechanical  Apparattises  to  Double 
a  description  of  a  new  form  of  spinas 
amelioration  and  eventual  cure. — ] 
'Deformities'  I  described  what  w 
instrument  for  the  treatment  of  d 
I  have  recently  effected  several  ii 
upon  the  original  design,  by  means 
which  I  seek  to  teach  are  more  eff 
the  appearance  of  the  instrument 
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In  the  first  drawing  is  depicted  the  dorsal  aspect  of  a 
patient  suffering  from  double  lateral  curvature.  It  will 
be  perceiyed  that  the  spine  presents  two  distinct  curves^ 
the  arc  of  the  upper  or  dorsal  deflection  passing  to  the  right 
fiie,  whilst  the  arc  of  the  lower  or  lumbar  bulges  towards 
the  left.  This  is  the  condition  most  commonly  observed 
ia  lateral  curvature.  The  same  state  is  assumed  to  exist 
ia  the  three  following  drawings^  to  give  me  an  opportunity 
of  proying  the  correctness  of  the  principles  which  I  am 
about  to  enunciate. 

In  the  second  drawing  the  osseous  structure  of  the 
vertebrae  is  shown  as  it  actually  exists  in  double  lateral 
curvatnre^  the  bodies  of  the  vertebrse  being  oblique^  and 
the  mai^ns  of  the  ribs  unduly  approximated. 

In  the  third  drawing  an  attempt  is  made  to  show  the 
exact  direction  in  which  force  should  be  applied  when  it  is 
sought  to  diminish  the  deformity  by  mechanical  aid. 

In  the  fourth  drawing  is  portrayed  the  instrument  I 
originally  designed  to  secure  the  application  of  force  in 
the  maimer  indicated  by  the  preceding  diagram^  but  which 
has  now  been  long  superseded  by  the  improved  apparatus 
figured  at  page  242. 

Let  it  be  remembered  that  the  salient  points  of  the  case 
under  consideration  are  a  bending  of  the  upper  portion  of 
the  spine  towards  the  right  side^  with  a  compensating 
yielding  of  the  spine^  at  its  lowest  portion^  to  the  left. 
When  these  features  present  themselves^  the  right  shoulder 
is  found  to  be  lifted  up^  whilst  the  left  side  protrudes. 
The  left  arm  is  also  seen  to  be  within  the  concavity  of 
the  dorsal  curve^  and  thus  it  falls  lower  than  the  right, 
whilst  the  right  hip  is  the  largest  and  highest. 

On  consulting  the  second  of  the  subsequent  figures  (p.  236) 
it  will  be  seen  that  the  elevation  of  the  right  shoulder  and 
depression  of  the  left,  with  projection  of  the  left  aide,  ^tq 
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^ceuary  conseqnencea  of  the  disturbed  axes  of  the 
:rtebrse,  aod  the  formation  of  the  antagonistic  curves. 

Now,  these  OBeeoua  curves  possess  two  convexities  and 
TO  concavitiea,  bearing  definite  ratios  to  each  other,  and 
leeting  at  a  common  point,  which  may  be  represented  by 

in  the  accompanying  diagram  (Fig.  108).*  This  point 
orresponds  with  the  termination  of  the  dorsal  and  the 
ommeocement  of  the  lumbar  curve,  and  is  on  tlie  mesial 
ine  of  the  body. 

Fio.  108. 


In  tbe  third  illustration,  Fig.  107,  both  the  curves  already 
deacribed  are  found  to  possesB  a  common  chord,  ii,  a,  and 
■■  It  is,  therefore,  apparent  that  the  proper  method  of 
compelling  these  curves  to  assume  a  straight  line,  is  the 
empk^meDt  of  equal  but  opposite  lateral  power  against 

■  The  mrtiit  bw  inidverUntlj  repretented  the  curve  in  ■  reienv  pwi. 
tioD,  bat  tlie  centre,  a,  nmaini  tbe  ume,  and  tberefore  lafBceitoiUaitntc 


an;  inav  always,  bv  tlic  law  of  tlu 
])c  resolved  iiilo  two  distinct  fore 
the  direction  of  the  ensuing  cou 
same  rule,  if  power  be  exercised  a 

;  [  to  be  set  up  at  g  i,  in  the  direc 

conca^dty  of  the  other  curve,  h  e 
sides  of  a  parallelogram,  a  b;  whi 

11  arc  6  F  I,  is  included  in  the  paraU 

form  the  diagonals  of  both  these  pa 
fore  represent  the  direction  of  the 
due  unfolding  of  both  curves. 

But  it  will  also  be  perceived  thj 
the  lower  side  of  the  parallelogran 
line  c,  forming  the  upper  side  of  tl 

31  F,  G,  are  coincident — the  direction 

equal  and  opposite — and  that  the; 
other  and  make  their  common  ce 
which  fixed  point  is  also  the  spot  at 
and  lumbar  curves  join,  g  is  fouD 
line  of  t.lip  VirsA^  - 


4 
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instrument  possesses  two  ratchet- centres  of  movement 
coinciding  with  the  common  centre  of  the  two  curves  g,* 
and  the  pelvic  centre  i.  There  are  also  two  padded  metal 
^tes  resting  upon  the  apices  of  the  dorsal  and  tlie  lumbar 
arcs  of  deflection^  their  force  being  exercised  in  directions 
ooincident  with  the  lines  e  and  f.  A  provision  is  also 
made  for  elongating  the  extremities  of  each  curve^  and  up- 
lifting the  depressed  shoulder  by  means  of  lateral  crutches 
fixed  to  a  firm  but  well-padded  pelvic  band. 

Repiesenting  the  natural  position  of  the  spine^  there  is 
alto  a  vertebral  metallic  rod  which  affords  attachment  to 
the  ratchet  stems  governing  the  action  of  the  two  plates. 

The  whole  is  held  firmly  in  position  by  a  padded  pelvic 
htnd^  to  which  both  the  lateral  crutches  and  the  back  stem 
are  attached. 

I  proceed  now,  aided  by  the  following  diagram  (Fig. 
109),  to  describe  the  instrument  as  I  have  recently  and  most 
SQccessfullv  modified  it. 

The  pelvic  band,  with  lateral  uprights  and  axillary 
lapports,  is  constructed  as  already  stated,  but  the  ar- 
fangement  of  the  back  levers  differs.  These  spring 
directly  from  the  pelvic  band  at  an  angle  which  has  a 
definite  relation  to  the  magnitude  of  the  lumbar  and 
dorsal  curves.  Thus  placed,  their  action  is  not  unlike 
that  of  the  human  arm,  the  padded  plates  which  they 
carry  and  which,  when  the  instrument  is  in  position,  rest 
upon  the  convexities  of  the  two  curves,  representing  the 
hands. 

This  analogy  is  still  further  maintained  by  the  uplifting 
motion  which  from  the  angular  form  of  the  levers,  they 

*  This  ntcbet-centre  was  always  a  great  trouble  originally,  owing  to 
its  either  prcMing  upon  the  spine  or  showing  through  the  dress,  both  ot 
which  objectioni  are  conquered  in  the  more  recently  invented  instrument, 
u  wHl  be  leen  by  reference  to  tlie  diagrams  at  page  242. 


,.>... ..i  iMv.-^Miiu  aijauist  tlio  ribs 


1' 
suri'aco    tluiii    act    beneficially 

Ud'crciicc  to  tlic  anatomical  str 
ever,  palpably  demonstrates  that 
^  the  ribs  are  articulated  with  i. 

and  the  oblique  position  they  1 
nical  force  which  is  exercised 
with  this  obliquity,  and  upon 
must  induce  a  change  of  posit 
vertebrae  sooner  than  an  altere- 
selves.     It  is  far  otherwise  wher 
made  to  act  in  a  strictly  lateral  1 
the  ribs  are  forced  downwards  a 
seen,  an  impress  of  the  pad  by  w 
rather  made  upon  the  ribs  than 
produced  in  the  spinal  column, 
ments  which  act  in  this   lateral 
those  invented  and  strongly  adv( 
and  Mr.  Brodhurstf  has  often 
of  discussion  and  vpi^   ;,,^4.i~   - 
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thus  act  against  the  spinal  curves  iu  such  a  manner  that 
they  are  yertically  elongated  as  well  as  laterally  compressed. 
In  other  words  they  are  unfolded,  which  is  the  true  object 
of  every  spinal  instrument. 

The  similitude  of  action  to  that  of  the  hands  is  less 
imaginative  than  might  at  first  be  supposed.  Whenever  a 
case  of  double  lateral  curvature  is  presented  for  exami- 
nation^ the  first  impulse  is  sure  to  lead  to  pressure  being 
applied  against  each  arc  of  curvature  by  the  hands  of 
the  surgeon.  Following  this  natural  indication^  it  will 
be  seen  that  compression  of  each  vertebral  arc  acts  against 
the  common  point  of  the  spine  described  in  the  diagram, 
Pig.  109,  and  that  the  correct  means  of  reducing  spinal 
curvature  are  thereby  indicated.  The  two  vertebral  levers 
and  plates  of  the  spinal  instrument  really  fulfil  the  func- 
tion of  the  human  hands  and  arms.  Owing  to  the  angle 
given  to  these  levers,  they  tend  to  elongate  the  extremities 
of  each  spinal  arc  simultaneously  with  the  exercise  of 
lateral  pressure.  Although  no  ratchet-centre  is  placed  at 
the  junction  of  the  vertebral  curves,  yet  by  the  fact  of  the 
forces  B  E  being  met  by  a  g,  o  f,  the  central  part  o, 
always  remains  stationary  in  its  relation  to  the  two  anta- 
gonistic forces  employed  to  act  upon  the  dorsal  and  lumbar 
curves;  for  as  the  point  of  junction  is  in  a  direct  line  with 
the  occiput  and  sacrum,  it  necessarily  follows  that  the 
spine,  during  the  time  the  curves  are  becoming  redressed, 
moves  around  the  general  axis  just  named. 

This  appliance  is  one  which  has  been  sanctioned  and 
largely  adopted  by  Sir  W.  Ferguson,  Mr.  Paget,  Mr. 
Hilton,  Mr.  Savory,  Sir  H.  Thompson,  Mr.  Holt,  and 
many  other  eminent  surgeons. 

In  America  it  has  also  been  adopted  with  the  modifi- 
cation of  placing  an  india-rubber  band  between  the  two 
vertical  levers.   With  much  ingenuity  that  plate  which  cor- 
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responds  with  the  lumbar  curve  is  left  fixed  by  the  ratchet- 
screw,  whilst  the  dorsal  lever  is  rendered  free  at  its  axis 
and  moved  by  the  elastic  band  just  named.'^  It  is  com- 
plimentary to  find  our  English  plans  so  well  appreciated. 

Apart  from  its  great  therapeutic  value^  this  instrument 
possesses  the  additional  advantage,  as  the  vertebral  levers 
are  separate,  that  the  whole  spine  can  be  both  seen  and 
examined  by  the  surgeon  during  the  time  the  apparatus 
is  worn. 

A  still  further  modification  of  the  foregoing  instrument 
is  the  power  of  rotating  in  a  horizontal  plane  either 
shoulder;  that  is  to  say,  if  the  right  shoulder  is  thrust 
backwards  and  the  left  advanced  in  an  anterior  direction, 
by  means  of  mechanism  attached  to  the  plates,  a  rotatory 
movement  can  be  eflected.  This  movement  has  never  vet 
been  carried  out  in  any  form  of  spinal  support,  the  only 
approximation  being  an  apparatus  which  I  invented 
several  years  ago  for  Mr.  W.  Adams.  In  this  instrument 
an  anterior  movement  was  given  to  the  ribs,  whereas,  iu 
the  plan  now  mentioned,  the  shoulders  and  ribs  can  be 
independently  moved  in  an  antero-posterior  plane. 

Another  very  important  improvement  in  this  apparatus 
I  owe  to  the  ingenuity  of  Dr.  Protheroe  Smith,  who  sug- 
gested the  employment  of  a  double  plate  and  spring  lever 
80  arranged  as  to  rotate  the  body  horizontally  in  a  direction 
antagonistic  to  that  assumed  by  the  curvature.  For 
instance  iu  a  case  where  the  right  shoulder  and  ribs  arc 
enlarged  and  rotated  backwards  owing  to  a  helical  twist 
in  the  ccrvico-dorsal  vertebra,  and  the  left  ribs  rendered 
anteriorly  prominent,  the  instrument  is  so  planned  that  a 
bi-valvular  plate  grasps  the  left  side  of  the  thorax  resting 
against  the  anterior  surface  of  the  ribs  almost  as  far  as  the 

*  '  Orthopedicf :  a  Systematic  Treatise  for  the  Prevention  and  Cor- 
lectkm  of  Deformities/  by  David  Prince,  M.D.    Philadelphia,  ld6&. 
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...  ..w...^   iii*iv  DC  Dru^tlv  cx])laiiic( 
upper  portion  of  tlie  tliorax  lioi 
tlic  vertebral  distortion  in  both 
planes.   It  actually  accomplishes ' 
apparatus  described  at  page  276 
a  more  scientific  manner.     To  rei 
apparent,  I  have  appended  two  d; 
movement  required  for  overcomii 
the  instrument  which  secures  it. 
Fig.  110  represents  a  transver 
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the  ribs  pressed  against  in  an  ordinary  direction  by  the 
dorsal  plate. 

The  lines  v  s  show  the  stemo-vertebral  axis  and  c  c  the 
costal  as  existing  after  rotation  is  established. 

The  arrows  explain  the  direction  of  mechanical  force 
when  the  levers  and  plates  of  the  instrument  arc  brought 
into  action. 

Fig.  Ill  represents  the  spinal  instrument  which  will  be 
seen  to  consist  of  a  pelvic  band  and  two  lateral  upriglits, 
also  two  vertebral  levers  holding  at  their  superior  extremity 

Fig.  111. 


padded  plates  for  grasping  the  body.  That  on  the  loft  side 
is  compound,  and  consists  of  two  plates,  one  within  the 
other,  by  which  means  a  grasp  is  obtained  upon  the 
thorax.  That  on  the  right  is  of  ordinary  form.  The  right 
lever  Las  a  double  ratchet  movement  at  its  base,  giving 
lateral  and  anterior  action.  The  left  lever  has  lateral 
ratchet  action  only,  but  possesses  a  tendency  to  s])ring 
backwards,  which  tendency  is  shown  by  the  arrow. 
This  instrument  solves  the  mechanical  problem  t^\^\an^ 


^  m.        »/tlV^       t.<im\^V4 


itself  in  ovcrcominfjj  the  })rojecti. 
jifter  tlic  most  assiduous  care  a 
the  vertebral  column  to  its  tru 
shoulder  remains.     This  is  due  1 
only  in  a  lateral  and  not  in  an  an 
improvement  I  have  just  describt 
quered.     Hence  this  apparatus  se 
movements  required  for  the  trea 
tures^  viz. : — 1st,  rectification  of 
restoration  of  the  pelvis  to  its  true 
reduction  of  the  dorsal  curve; — S 
eostse  and  scapulse. 

Application  of  the  instrument. — 1 
the  apparatus  is  as  follows :  Stand  Y 
opening  the  pelvic  band,  place  it  fir 
such  a  manner  that  the  arms  rest  u 
that  the  two  plates  press  gently  agai 
vature,  the  vertebral  levers  having  1 
to  placing  the  instrument  on  the  n 
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the  first  day^  six  the  next^  eight  on  the  third,  and  for  the 
whole  day  afterwards,  after  which  time  the  patient  readily 
submits  to  it,  and  always  feels  greatly  disinclined  to  part- 
with  the  apparatus.  Where  the  patient  is  young,  restora- 
tion of  the  spine  to  its  straight  position  becomes  a  perfect 
certainty,  provided  that  great  care  is  bestowed  upon  the 
adaptation  of  the  mechanism.  The  pressure  requires  to 
be  aligbtly  increased  at  monthly  intervals,  and,  under  no 
dicmnatances,  should  the  mechanism  be  more  frequently 
interfered  with.  In  cases  where  the  patient  has  almost 
accomplished  her  growth  it  is  highly  desirable  to  keep  the 
instrument  applied  by  night  as  well  as  day,  thus  taking 
advantage  of  the  slight  time  left  for  rapid  improvement. 
In  adults,  great  and  beneficial  change  can  be  wrought  in 
the  position  of  even  the  worst  form  of  lateral  curvature, 
but  it  requires  a  longer  time  and  more  care  in  adjustment 
than  when  a  younger  person  is  being  dealt  with.  The  me- 
chanical action  of  the  instrument  is  greatly  facilitated  by 
causing  the  patient  to  recline  on  a  chair  such  as  is  figured  at 
page  201  (Fig.  87),  for  two  hours  daily,  as  by  this  means  ad- 
ditional rest  IB  given,  and  also  the  mechanical  powers  of  the 
instmment  are  left  to  exercise  a  freer  influence  than  when 
oppoaed  by  the  constant  reaction  of  the  patient's  weight 
and  muscular  resistance.  In  cases  where  I  have  tried  an 
instrument  only,  and  in  others  where  recumbency  has  also 
been  added,  a  great  difference  of  progress  in  favour  of  the 
latter  course  has  been  observed. 

Many  apparatuses  have  been  invented  by  means  of 
which  compression  can  be  exercised  on  both  arcs  of  curva- 
ture, but  their  inventors  have  invariably  failed  to  recog- 
nise the  true  centres  of  movement  in  the  distorted  spine, 
and  consequently  have  failed  more  or  less  in  securing  the 
object  at  which  they  aimed.  A  knowledge  of  the  principal 
forms  of  apparatus  which  have  been  devised  fot  Wi^  \x^^\.- 


t'l  remove  wciylit  from  the 
the  nppliaiices  which  afibrc 
of  which  lateral  preasure  ia 

Gym  n  as  tic  appliances  hat 
to  Debilities  of  the  Trunk. 

7,  Appliances  intended  to 
medium  of  recumbency. — All 
which  the  patient  is  placed,  f; 
proDe,  while  those  in  which  tl 
are  called  recumbent  couches, 
first  adopted  the  reclining  \ 
spinal  curvature.  After  Dr.  '. 
ideas  on  the  value  of  recumber 
hy  Dr.  Harrison,  whose  na 
devised  a  special  couch  to  cu 
Mr.  Sheldrake,  subsequently, 
same  purpose.     A  brief  — 
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among  our  Gallic  neighbours,  the  weights  are  so  arrangt 
that  extension  can  be  regulated  with  the  greatest  nicety 
and  precision ;  but,  as  the  principle  itself  is  false  in  its 
relation  to  mechanical  science,  we  may  regard  the  coucli 
u  a  pretty  professional  plaything,  more  than  an  actual 
agent  for  the  restoration  of  spinal  curvature. 

In  Germany  a  still  higher  degree  of  mechanical  ingenuity 
hai  been  exercised  in  rendering  the  reclining  system 
available  as  a  means  of  treating  lateral  curvature.  Not 
contented  with  simple  elongation  of  the  spine,  the  Germans 
also  establish  lateral  pressure  against  the  ribs.  These  two 
forces  act  at  the  same  moment.  The  following  drawing  (Fig. 


113)  depicts  a  couch  I  purchased  at  Vienna  Bome  yeoia  4%o. 


.  .,_.  jaicrai  straps  to  i 

end  of  tlic  coiicli.     Two  pad' 
ill   tlirec  ilircttioiis— Ibrwjird. 
arc  tixL'd  to  the  margins  of  th 
to  the  edge  corresponding  witl 
other  to  the  edge  coinciding  w, 
tioD.      Upon  screwing  these 
lumbar  region  and  the  ribs  s 
directions :  that  is  to  say,  the  i 
from  right  to  left,  whilst  the  1 
to  right.     At  that  portion  of  th 
where  the  first  division  takes  pi 
arranged  that  upon  moving  it  t 
as  shown  in  the  engraving.    T. 
arranged  for  the  lower  division 
mai^n  opposite  to  the  first.     1 
centres  is,  hinge-like,  to  open 
patient  reposes,  on  opposite  si 
preyioualy  fixed  by  the  action 
against  the  ribs,  head,  and  pelv 
in  a  direction  antagoimtic  to  ths 
By  thia  cnii"*"  ■-  ' 
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Dcli ;  and  unless  the  traction  of  the  apparatus  is  con- 
mtly  maintained^  it  is  almost  valueless.  This  couch  is 
ry  similar  in  principle  to  the  reduction  bed  of  Buhring^ 
entioned  by  Dr.  Bauer.''^ 

Dr.  Bauer  says^  '*  The  efficacy  of  this  contrivance  is 
eat.  When  discreetly  applied  and  attentively  managed 
is  capable  of  effecting  such  changes  in  the  form  of  the 
ine  as  can  be  done  by  no  other  construction  of  this  kind. 
L  cor  humble  opinion  it  is  at  present  the  best  known, 
id  ia  deserving  of  your  adoption.^'  From  this  extract  it 
dear  that  the  apparatus  holds  a  high  place  in  American 
thopraxy.  It  will  be  found  described  and  illustrated  at 
£6  256. 

Another  form  of  apparatus,  constructed  on  somewhat 
nilar  principles,  is  one  used  in  Paris,  its  inventor  being 
I  ingenious  mechanician  named  Valerius.  It  is  called  a 
[xsrset-lit'^  (Fig.  114)  and,  as  its  name  implies,  forms  a  bed 
couch,  in  which  the  patient  is  placed  recumbent,  and  is 
:ed  there  by  a  series  of  corsets.  The  apparatus  is  divided 
to  three  sections,  moving,  by  screws,  in  opposite  hori- 
ntal  directions;  whilst  elongation  is  also  obtainable  at 
e  will  of  the  operator.  The  head  rests  in  a  padded 
oeptacle,  a,  the  position  of  which  can  be  varied  so  as  to 
it  the  condition  of  the  case,  should  cervical  curvature 
-exist  with  dorsal  and  lumbar  deflections.  The  thorax 
received  by  a  padded  shield,  b  ;  the  lumbar  region  rests 
a  movable  sheath,  c;  whilst  the  pelvis  is  firmly  em- 
aoed  by  the  lower  part  of  the  apparatus,  d. 
Another  modem  French  couch  has  been  invented 
'  M.  Moncour.  Extension  between  the  pelvis  and  the 
iper  portion  of  the  thorax  is  the  leading  principle  of 
nstruction. 

^  *  Leetwei  on  Orthopedic  Surgery/  by  Louis  Baaer,  M.D.,  Philadel- 
tft,1864. 
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This  couch  differs  from  that  described  at  p.  249,  in  this, 
that  extension  is  made  from  the  thorax  and  not  from  the 
head. 

Another  form  of  couch  is  known  as  "  Coles'  Orthopaedic 
Sofa/' 

It  consists  of  a  padded  sofa  on  which  the  patient  is 
placed  in  a  prone  posture.  A  soft  belt  surrounds  the  hips, 
and  terminates  by  lateral  straps  in  a  winch  turned  by  the 
hand  of  an  attendant.  The  hands  of  the  patient  grasp 
firmly  a  rod  placed  at  arm's  length,  and  extension  of  the 

Fig.  115. 


spine  is  made  by  means  of  the  winch.  This  is  a  very 
ingenious  piece  of  mechanism  for  the  purpose  it  is  intended 
to  effect. 

Another  form  of  couch  is  that  used  by  the  late  Mr. 
Lonsdale  (Pig.  116).  The  thorax  of  the  patient,  in  this 
arrangement,  is  supported  by  a  swing,  but  the  sustaining 
surface  is  only  applied  to  the  dorsal  arc  of  curvature,  and 
thus  tends  materially  to  increase  that  curve  found  in  the 
lumbar  region.  Mr.  Lonsdale  fell,  as  his  followers  of  the 
present  time  do,  into  the  error  of  supposing  that  only  one 
curve  ordinarily  existed,  and  to  such  an  extent  was  this 
fallacy  carried,  that,  in  all  the  diagrams  given  in  the  little 
book  published  by  him  on  the  treatmeat  of  spinal  curva- 
tare,  the  presence  of  a  lumbar  curve  is,  with  one  exception, 
entirely  ignored. 


The  patient  is  supposed  to  reclio 
but  tfaia  position  involves  anotl 
magnitude,  namely,  a  tendency  of 
their  vertebral  ases,  and  thus  obli 
of  Uie  spine.  For,  although  the  i 
arm  as  comfortably  placed  beneati 
perfectly  impossible  to  be  main 
comfort  as  no  patient    woii1<1  I' 
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verse  and  spinous  processes  instead  of  upon  the  lateral  sur- 
face of  the  ribs^  as  is  the  case  with  all  other  orthopaedic 
coaches.     The  advantage  of  this  arrangement  is  that  the 
spine  becomes  directly  acted  against  without  any  risk  of 
injorv  by  compression  of  the  ribs  or  diminution  of  the 
thoracic  space^  whilst,  from  the  thickened  shape  given  to  the 
pads,  rotation  of  the  vertebrae  is  induced.    The  apparatus 
consists  of  a  padded  metal  plate,  sufficiently  large  to  admit 
of  the  body  reclining  upon  it.     Corresponding  with  the 
position  of  the  pelvis  a  steel  baud  is  fixed  which  surrounds 
and  firmly  retains  the  hips  in  contact  with  the  couch. 
Under  the  left  arm  an  axillary  pad,  governed  by  a  long 
screw,  is  placed,  and  it  raises  the  concavity  of  the  upper 
and  dorsal  curve,  whilst  on  the  convexity  of  this  curve  and 
the  right  side  of  the  couch  a  pad  softly  covered  and  shaped 
like  a  thick  wedge  passes  upon  the  transverse  and  spinous 
processes  of  the  dorsal  vertebne.    On  the  left  side  another 
pad  of  a  similarly  wedge-shaped  form,  but  less  in  breadth 
and  thickness,  rests  against  the  spinous  and  transverse  lum- 
bsr  processes.  Both  of  these  pads  are  moved  by  horizontal 
screws,  so  placed  as  to  admit  of  the  spine  being  passed  in 
an  antero-lateral  direction.     The  effect  of  this  mechanism 
is  shown  in  the  following  sketch,  which  represents  a 
patient  upon  one  of  Buhring^s  couches.     It  will  be  seen 
that  the  pads  not  only  act  upon  the  body  laterally,  but 
raise  the  thorax  upwards,  and  it  is  by  so  doing  that  rota- 
tion of  the  spine  is  overcome,  for,  as  the  weight  of  the  body 
rests  almost  entirely  upon  the  softened  surface  of  the  wedge- 
like pads,  a  pressing  of  the  vertebrae  in  an  antero-lateral 
direction  takes  place,  and  the  spinal  curves  become  reduced 
by  a  kind  of  unfolding  process  unknown  to  any  other 
similar  contrivance.    There  is  a  loop  of  leather  fastened 
to  the  pillow  by  means  of  which  the  patient  can  assist  the 
expansion  of  the  dorsal  curve  by  holding  the  left  arm 


tomed  to  the  frequent  use  of 
greatest  comfort  from  its  use. 
upon  it. 

It  may  be  added  that  mt 
structure  of  this  apparatus, 
bear  strict  relation  in  their  f< 
condition  of  rotatory-lateraj  cu 
patient's  spine;  but  as  the  p! 
removed  by  a  simple  arrangcme 
them  to  the  screw,  a  very  little 
vith  accuracy  the  exact  size  t 
required  by  the  patient.  This 
device,  and  embodies  correct  mi 
treatment  by  recumbency  of  doi 
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rest  for  the  bead,  which  can  be  moved  obliquely  upwards 
by  means  of  an  elastic  cord  fixed  to  the  upper  rail  of  tlic 
plane. 

Fio.  118. 


At  the  lower  edge  of  the  plane,  another  rail  is  arranged 
for  the  attachment  of  two  elastic  bnnds  belonging  to  a 
padded  belt,  which  ia  fastened  round  the  Itips.  Another 
rail  ia  arranged  at  the  side  corresponding  with  the  dorsal 


Doilv  (Till  move  iii  aiiv  (hrcctic 
cImhI  Ijciiij;  l>v  till'  fi;istic  coi'i 
iVccilom  oJ'  iiiutioii,  exercise  a 
a  direction  opposed  to  the  cun 

8.  Appliances  for  removing  i» 
second  group  of  apparatuses  e 
to  remove  the  weight  of  the  he 
spine,  by  transferring  it  to  the 
evils    resulting  from  continued 
under  the  systems  of  Darwin  ant 
apparent  to  the  profession  and  ] 
sought  which  might  enable  the 
exercise,   and   yet   find  relief  fi 
weight  of  the  head  and  should 
column  is  less  capable  of  sustain 
the  head,  in  proportion  to  the  t 
normal  vertebral  curves;    so  w 
support   the  head  and  shoulder 
diminish  the  gravital  force  of  t 
gives  mechanical  aid  of  no  slight 

The  first  form  of  support  cot 


PREXCH    SPIh'&L    STAT.  259 

staybecamB  coiDcident  with  the  coacavities  of  the  difierent 
l&teral  spinal  curves.  Under  these  circumstances  the  stay 
amply  confirmed  and  maintained  the  deformity,  vithout 
in  the  least  degree  ameliorating  it.  An  evident  improve- 
ment npon  this  plan,  therefore,  was  the  introduction  of 
lateral  metal  crutches,  so  arranged  that  the  arms  rested 
firmly  on  the  upper  surface,  while  the  hips  were  crahraced 
by  their  iaferior  terminations   (Fig.  119).     The  crutches 


were  made  to  elongate,  so  that  the  one  next  to  the  con- 
carity  of  the  dorsal  arc  could  be  raised  higher  than  its 
fellow  on  the  opposite  side.  Besides  the  lateral  uprights, 
ft  padded  plate  of  thin  metal  was  frequently  introduced, 
for  the  sake  of  adding  strength  to  the  retaining  surfaces. 

The  best  modi^cation  which  this  stay  has  yet  received 
is  that  of  making  the  lateral  crutches  terminate  at  the 
crest  of  the  ilium,  on  which  they  rest  by  arched  spriugs 
well  and  softly  padded.  This  is  the  kind  of  stay  which 
•hoald  be  adopted  in  cases  of  slight  lateral  curvature 
reraltiug  from  muscular  debility,  as  It  tends  to  remove 
weight  irom  the  spiue  and  favour  the  development  of 
mmcular  power. 


■"Pl'urt  as  >:umc  ( 
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number  of  apparatuses^  which  will  be  found  described  in 
these  pages^  and,  with  slight  modifications^  has  been  made 
to  serve  the  name  and  purpose  of  almost  all  the  prac- 
titioners who  first  began  to  make  the  treatment  of  de- 
formities their  speciality  (Fig.  121). 

Fig. 121. 


It  is  formed  of  a  pelvic  band  which  encircles  the  hips, 
and  which  is  retained  more  firmly  in  position  by  two 
oblique  metal  bands,  which  rest  on  the  crests  of  the  hip 
bones.  A  vertical  stem  softly  padded,  and  forming  an 
artificial  spine,  springs  from  the  pelvic  band.  To  the 
upper  extremity  of  the  stem  a  horizontal  bar  is  attached, 
the  ends  of  which,  being  bent  forwards,  form  arm  rests. 
To  'the  lateral  margin  of  the  back  stem  a  plate,  which  is 
applied  against  the  prominent  ribs,  is  attached,  and  being 
formed  as  a  spring,  maintains  constant  rotative  action 
against  the  ribs.  This  proves  that  at  the  period  when 
this  instrument  was  invented,  rotation  of  the  ribs  on  the 
bodies  of  the  vertebne  was  known  and  guarded  against. 
Indeed,  although  some  modem  writers  mention  horizontal 
C06tal  rotation  as  a  recent  anatomical  discovery)  its  exist- 


A  pelvic  band^  with  oblique  hip  si 
lateral  uprights^  irhich  receive  the  w 
portion  of  the  trunk.  A  soft  lacing- 
uprights  before  and  behind.  As  no  p 
upon  the  spine  by  this  instrument^  it 
use  where  spinal  irritation  exists, 
requires  more  than  usual  support^  tl 
are  prolonged  at  their  lowest  margin^  s 
the  seat  of  t.liA   niioi*. 


rU At- 
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cerrical  currature  (Chap.  I)^  can  be  used  for  this  purpose. 
Thev  are  particularly  adapted  to  those  cases  ^here  it  is 
thought  advisable  to  support  the  head. 

10.  Appliances  for  affording  Lateral  Support  to  the 
Spine. — In  the  third  group  of  instruments  for  the  treat- 
ment of  double  lateral  curvature  are  included  those  which 
not  only  remove  the  weight  of  the  head  and  shoulders^ 
but  which  also  tend^  by  acting  against  the  antagonistic 
dorsal  and  lumbar  arcs^  to  depress  their  highest  points^ 
expand  their  extremities^  and  restore  the  vertebrae  to  a 
normal  line^  by  gradually  obliterating  the  areas  embraced 
by  the  opposing  lateral  concavities. 

The  apparatuses  belonging  to  this  division  are  deservedly 
held  in  higher  favour  than  those  described  in  the  preced- 
ing section.  Amongst  them  will  be  found  some  that 
exercise  lateral  force ;  others  act  in  a  rotatory  direction ; 
whilst  some,  &gain,  combine  both  lateral  and  rotatory 
action. 

To  commence  with  the  simplest  apparatus.  A  form  of 
appliance  may  first  be  described  which  is  easily  attached 
to  ordinary  stays  (Fig.  123).  It  consists  of  a  vertebral 
lever,  fixed  into  the  four  bottom  lacing  holes  of  the  stays 
by  a  small  metal  plate  which  has  at  either  side  a  prolonga- 
tioii  to  secure  steadiness  and  afford  attachment  to  the 
extremities  to  two  webbing  straps.  At  the  upper  extremity 
of  the  stem,  over  the  dorsal  curvature,  a  deep  webbing 
band  is  fixed,  which  passes  across  the  front  of  the  body, 
and  is  secured  behind  to  the  plate  which  holds  the  stem 
in  the  stay-holes. 

This  form  of  instrument  is  extensively  used  in  India, 
from  its  lightness  and  the  facility  for  concealment.  It 
acts  upon  the  spine  by  producing  a  constant  tractile 
force  against  the  highest  point  of  the  dorsal  curve,  whilst 
the  lumbar  curve  is  reacted  against  by  the  stiffened  sub- 


which  it  can  he  adapted  to  the  o 
unohserved.  It  is  of  value  in  caec 
distortioD,  as,  since  the  webhing  b. 
the  conTCxity  of  the  curve  only 
peded. 

I  would  call  especial  attention  ti 
exists  in  principle  between  this  fon 
ducing  helical  or  spiral  force  agai 
recently  made  the  subject  of  a  Bonn 
of  *«.-- '■  '      -  • 
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noticed  that  &  rertical  steel  rod  conuected  witk  this  hip 
fastening  receives  the  weight  of  the  left  arm  at  the  axilla, 
and  reacts  agaiiist  the  dorsal  webbing  band.  For  con- 
venience' sake,  this  is  placed  over  a  thin  jean  stay,  without 
sny  bones  or  other  stiffening,  and  the  resulting  actioQ  of 
the  appliance  is  that  of  compressing  the  convexity  of  the 
curvature  in  an  anterior  and  lateral  direction  by  the 
webbing  band,  whilst  the  concavity  is  expanded  by  the 
lateral  crutch.  It  must  also  not  be  forgotten  that  the 
force  is  elastic  and  spiral,  leaving  the  lungs  and  upper 
part  of  the  chest  perfectly  free. 
On  referring  to  the  drawing  at  Fig.  134,  it  will  be  seen  that 
the  only  difference  between  the  adjustment  there  shown  is 
that  of  substituting  a  tight  arm-loop,  on  the  left  shoulder, 
Fio.  12-i. 


for  the  sustaining  power  given  (in  the  instrument  first  de- 
scribed) to  the  webbing  band  by  a  vertebral  metal  lever, 
and  placing  four  straps,  instead  of  one  band,  across  the  body. 
Now,  as  the  straps  which  cross  from  this  shoulder-loop  to  the 


likewise  be  impossible  to  avoid  cono; 
the  left  arm  bv  the  tension  to  whi( 
must  be  subjected. 

Whilst  pointing  out  these  objeeti 
same  time^  accord  great  praise  to  thi 
system  of  treatment  for  making  an 
patient  from  what  I  greatly  fear  mus 
obtain  a  really  successful  result^  nam( 
instruments;'^   but  in  so  doing  he  I 
looked  the  fact^  that  whilst  seeking  t 
tortion  by  the  exercise  of  elastic  forc( 
avoid  the  approximation  of  his  fixed  ] 
sequent  risk  of  an  increased  deformit 
the  spinal  column  upon  its  vertical  ax 
more  clearly  I  must  again  refer  to  Fi| 
be  seen^  as  before  mentioned^  that  a 
surrounds  the  left  shoulder^  to  whit 
straps^  one  passing  over  the  chesty  and 
to  join   a   linen  pad   resting   upon 
From  this  shoulder-pad^  two  straps  a 
the  abdomen  in  fronts  the  other  acroE 
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hip  by  a  tbigh-strap  under  the  leg,  a  by  no  means  com- 
fortable arraDgement.  These  pads  and  straps,  when  ad- 
justed^ will  be  found  to  represent  a  triangle,  the  apex  of 
which  is  the  dorsal  curve,  the  base  being  formed  by 
the  left  arm  and  hip.  Now,  as  in  all  cases  of  lateral 
curvature^  there  is  a  constant  tendency  for  the  arm  and 
hip^  on  that  side  which  agrees  with  the  concavity,  to  ap- 
proach each  other^  any  novice  in  mechanism  can  at  once 
see  that  the  mal-tendency  must  be  greatly  aggravated  by 
the  constant  tension  of  four  tight  straps  acting  upon  the 
shoulder  and  hip  of  the  depressed  side.  In  other  words, 
there  is  the  risk  if  not  certainty  of  causing  the  shoulder 
and  hip  to  approximate  instead  of  extend,  which  is  what 
I  meant  when  mentioning  compression  of  the  vertebral 
cnrves  on  their  vertical  axis.  Another  objection  is  the 
tension  of  the  two  upper  straps,  especially  that  one  which 
crosses  the  chest,  as  these  must  tend  to  contract  the  space 
existing  between  the  left  arm-pit  and  the  right  ribs, 
interfering  with  and  lessening  the  breathing  space.^ 

Being  desirous  of  seeing  how  far  what,  at  first  sight, 
struck  me  as  being  an  extremely  ingenious  plan,  could  be 
practically  carried  out  with  due  reference  to  mechanical 
laws,  I  have  tried  this  plan  in  several  cases,  but  in  all 
found  it  incomplete,  until  a  steel  rod  was  affixed  between 
the  hip-pad  and  the  arm-ring  of  the  left  side,  which  thus 
brings  the  appliance  to  the  same  principle  as  that  shown 
in  Fig.  123. 

One  plan  set  forth  in  conjunction  with  this  new  form 
of  spinal  treatment  is  the  use  of  an  inclined  seat  for  the 
patient  to  rest  upon.  This  is  of  indisputable  merit,  and 
produces  an  effect  upon  the  spine  which  is  perfectly  mar- 
vellous. The  theory  of  its  action  may  be  explained  by 
stating,  that  on  uplifting  the  left  side  of  the  pelvis  in  a 

•  See  page  2G9. 


the  sloping  scat  approximates  tl 
and  so  it  docs,  but  only  bv  raisi 
pressing  tlie  arm,  as  occurs  when 
of  the  spinal  appliance  are  in  actit 
My  own  belief  is,  that  the  use  < 
suitable  muscular  exercises,  have 

Fio.  125. 
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side,  extending  from  arm  to  hip.*  At  the  same  time, 
the  plan  will  doubtless  receive  fair  consideration  at  the 
hands  of  the  medical  profession,  and  ever^  opportunity 
be  afforded  of  testing  its  efficiency. 

In  the  accompanying  sketch  (Fig.  126)  I  have  sought  to 

show  the  manner  in  which  the  otherwise  ingenious  elastic 

spinal  apparatus  advocated  by  Mr.  Barwell  must  necessarily 

act  unleas  prevented  by  the  adoption  of  a  metallic  crutch 

Fio.  126. 

mm 


extending  from  the  arm-pit  to  the  hip,  such  as  is  delineated 
at  p.  265.  The  appliance  is  represented  as  adjusted  to  an 
ordinary  case  of  double  lateral  curvature.  It  will  be  seen 
that  there  are  three  distinct  points  of  resistance,  one  being 
a  webbing  ring  placed  around  the  left  arm,  the  second  a 
thi^  linen  pad  resting  on  the  right  ribs,  and  the  third  a 
linen  pad  held  by  a  thigh  strap  to  the  left  hip.  Four 
•  Braa  Mr.  BaracU  ftdmiU  the  DCceMity  of  *  tteel  mpport  in  nlut  b« 
tarau  wetght-bcuiog  cottm.     See  pag«  U9,  ,'Csiims  of  Lstenl  Cur- 
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oblique  elastic  straps'  join  these  points  together^  two 
being  shown  at  the  back  whilst  two  others,  in  an  exactly 
similar  position^  cross  the  front  of  the  body.  The  whole 
when  applied,  forms  a  triangle,  of  which  the  pad  on  the 
right  ribs  is  the  apex,  the  straps  furnish  the  sides,  and 
the  space  from  the  left  axilla  to  the  ileum  constitutes  the 
base. 

On  referring  to  the  diagram,  with  a  view  of  aaoertaining 
the  salient  features  presented  by  an  ordinary  case  of 
double  lateral  curvature,  it  will  be  found  that  the  shoolder 
on  that  side  which  agrees  with  the  concavity  of  the  apper 
or  dorsal  curve,  has  a  tendency  to  descend,  partly  by  its 
own  weight,  and  partly  from  that  depression  of  the  angles 
of  the  ribs  resulting  from  the  vertebral  deflection.  The 
muscles  immediately  above  the  left  ilium  are  also  thrust 
upwards  and  backwards  by  the  lumbar  curve,  hence  an 
approximation  between  the  arm-pit  and  the  hip  of  the 
concave  side — in  this  instance  the  left — ^become  apparent, 
producing  obliquity  of  the  pelvic  and  axillary  axes. 

Bearing  in  remembrance  these  features  the  mechanical 
lines  of  the  diagram  become  readily  intelligible. 

The  line  d  represents  the  descending  weight  of  the 
shoulder,  whilst  c  is  the  direction  of  traction  produced  by 
the  upper  or  dorsal  elastic  strap. 

The  line  f  shows  the  upward  rising  of  the  hip,  and  £ 
the  traction  of  the  lower  or  lumbar  elastic  strap. 

These  four  forces  can  be  resolved  into  two,  represented 
in  direction  by  a  and  b,  the  former  acting  obliquely  down- 
wards, the  latter  obliquely  upwards,  and  these  upon  being 
conjoined  for  the  purpose  of  ascertaining  the  direction  of 
their  single  force,  give  o  as  the  resultant. 

The  arrow  placed  at  o  shows  the  manner  in  which  the 
force  acts,  which  is  that  of  augmenting  the  curvature  by 
urging  the  body  still  further  to  the  right  side. 
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I^  however,  a  steel  crutch  is  fixed  to  the  apparatus, 
tben  the  whole  action  becomes  chauged,  for  as  d  and  p 
are,  by  the  rigidity  of  the  metal,  prevented  from  approxi- 
mation, their  forces  are  neutralized,  whilst,  as  the  elastic 
hands  act  primarily  from  the  pad  which  rests  upon  the 
right  dorsal  coatse,  an  expenditure  of  power  against  the 
arc  of  the  dorsal  curvature  ensues,  which  is  highly  favor- 
fthle  to  the  ameliorative  treatment  of  tlie  whole  deformity. 
With  this  improvement,  the  apparatus  becomes  an  ex- 
tiemely  ingenious  arrangement,  and  when  combined  with 
a  sloping  seat  presents  the  great  advantage  of  an  elastic 
spinal  bandage,  easily  regulated,  and  readily  hidden  by 
the  dress.  It  is,  nevertheless,  in  my  opinion,  an  untrust* 
worthy  device. 

The  next   form  of  instrument  is  somewhat  similarly 
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constructed,  but  owing  to  its  not  furnishing  any  coanter- 
acting  influence  on  the  opposite  side  of  the  support,  it  is 
calculated  to  prove  highly  injurious  to  the  patient  who 
wears  it.  As  it  has^  however,  been  strenuously  recom- 
mended by  several  writers  on  spinal  curvature,  it  is  figured 
in  these  pages  (Fig.  127). 

A  broad  pelvic  belt  which  encircles  the  hips  has  an 
oblique  vertebral  stem  attached  to  it.  At  the  upper  part 
of  this  stem^  and  corresponding  with  the  highest  point  of 
the  dorsal  curve,  a  webbing  band  passes  around  the  chest 
and  across  the  abdomen,  and  is  fastened  to  the  pelvic  band 
behind.  In  order  to  prevent  the  pelvic  band  being  dis- 
placed vertically,  a  leather  strap  is  passed  around  the  left 
thigh.  It  is  clear  that  directly  force  is  exercised  upon  the 
dorsal  curve  by  means  of  this  instrument  the  concavity  of 
the  lumbar  deflection  must  be  increased,  and  consequently, 
the  lower  arc  of  distortion.  For  as  each  curve  tends  to 
antagonise  the  other,  so  diminution  of  one  arc  of  distor- 
tion, unless  eficcted  at  the  same  time  with  that  of  the 
compensatory  curve  must  lead  to  an  aggravation  of  the 
latter.  Thus,  even  admitting  the  possibility  of  relieving 
the  dorsal  curve  by  this  appliance,  this  could  only  be 
gained  at  the  expense  of  an  increased  lumbar  distortion, 
no  counteractive  force  being  exercised  on  the  lumbar 
curve.  The  instrument  bears  the  name  of  Hosard  or 
Tavernier's  "  Belt,"  both  claiming  its  invention. 

Another  apparatus,  similar  in  principle,  as  it  em- 
ploys spiral  force  against  the  curve,  is  that  known  as 
Mr.  Lonsdale's  ^^  Spinal  Machine,'*  which  is  evidently 
a  modification  of  Tavernier's  plan  of  procedure.  The 
following  (Fig.  128)  is  a  drawing  of  this  apparatus, 
taken  from  the  second  edition  of  his  work  on  ^'  Spinal 
Curvature"  (p.  81). 

One  advantage  possessed  by  this  appliance  over  its  pro- 
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totype^  is  the  adaptation  of  a  lateral  crutch  to  the  side 
coirespondiDg  with  the  dorsal  concavity,  by  which  means 
tilting  of  the  pelvic  band  becomes  much  lessened.  But 
there  is  still  no  provision  made  for  encountering  the 
certain  increase  of  the  lumbar  curve,  should  pressure  only 
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be  made  upon  the  apex,  of  the  dorsal  arc.  There  cannot 
be  the  least  doubt  but  that  the  use  of  this  apparatus,  in  a 
case  of  double  lateral  curvature,  would  be  followed  bv 
failure.  The  principle  upon  which  this  instrument  is 
constructed,  being  so  decidedly  erroneous,  it  is  surprising 
to  find  that  it  should  still  be  adopted.  The  following 
drawing  (Fig.  129)  represents  an  instrument  much  ad- 
vocated and  in  constant  use.  It  will  be  perceived  that 
with  the  exception  of  substituting  a  metal  plaie  for  the 
webbing  band,  it  is  precisely  similar  in  construction  to 
Tavemier's  Spinal  Machine. 


of  our  moat  eminent  surgeooB.  It  wa 
late  Mr.  Eaglaod,  a  clever  London  mech: 
from  the  error  of  only  counteracting  on 
seeking  to  antagonise  both,  deserves  t 
It  is  comooiwrt  m  will  I." ' 
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considerable  degree  of  prominence^  this  instrument  answers 
veil ;  bat  if  perchance  the  dorsal  curve  has  a  secondary 
origin^  then  the  evil  mentioned  as  pertaining  to  an  instru- 


Fig.  130. 


ment  having  but  one  vertebral  plate  arises^  and  retrogres- 
sion^ instead  of  improvement^  results. 

Before  dismissing  those  appliances  which  act  solely  on 
tbe  dorsal  arc^  it  is  well  to  remark  that,  in  the  event  of 
the  dorsal  curve  originating  first,  these  instruments, 
although  faulty  in  design,  lose  a  good  deal  of  their 
mischievousness.  This  circumstance  accounts  for  the 
cures  which  we  occasionally  hear  of,  in  consequence  of  the 
adoption  of  these  imperfect  mechanisms.  But  if  it  be  as- 
sumed that  the  dorsal  curve  has  in  such  cases  been  tlie 
primitive  one,  the  cure  would  have  been  accomplished  in 
less  time  if  pressure  had  been  applied  contemporaneously 
upon  the  lumbar  distortion. 

The  form  of  instrument  which  I  am  now  about  to 
describe  was  invented  by  myself  for  Mr.  W.  Adams.  It 
was  especially  devised  for  overcoming  rotation   of   the 
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vertebral  column — a  condition  present  in  a  g;ieater  or  lesa 
degree,  in  every  case  of  lateral  cnrratore,  as  Mr.  John 
Sbaw  and  Dr.  Dods  asserted  Bome  time  ago.  Mr.  Shav 
described  lateral  curvature  as  "  serpentine." 

The  inBtruroent  consists  of  a  pelvic  band  snstuniDg  two 
lateral  uprights  and  a  vertebral  stem  which  carries  a 
shoulder-plate  (Fig.  131).  In  the  construction  of  the 
vertebral  stem  and  shoulder- plate  the  pecaliaritf  of  the 
mechanism  consists.  The  left  lumbar  plate  with  anterior 
stem,  shown  in  the  diagram,  were  subsequent  additions, 
and  the  reasons  for  their  additions  will  be  given  presently. 

At  the  base  of  the  back  lever,  where  it  joins  the  pelvic 
band,  two  centres  of  movement  are  placed,  one  (a)  acting 


anteriorly,  the  other  (b)  in  a  lateral  direction.  Thus,  on 
moving  the  former,  pressure  of  the  plate  forwards  against 
the  shoulder  is  caused,  and  on  moving  the  latter,  lateral 
pressure  against  the  ribs.  The  plate  itself  also  has  two 
centres  of  movement;  one  (c)  corresponding  with  the 
horizontal  rotation  of  the  ribs  on  the  spine,  and  the  other 
(b)  moving  the  plate  in  a  vertical  directi<Hi  around  its 
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centre  of  attacliment.  By  means  of  the  horizontal  shonlder 
moyement  (c)  it  was  sought  to  act  upon  and  re-rotate  the 
ribs  in  an  anterior  direction.  A  controlling  pressure  was 
exercised  upon  the  curvature  by  the  movement  (b)  at  the 
base  of  the  vertebral  lever.  The  shoulder  itself  was  at- 
tempted to  be  depressed  by  the  action  of  the  vertical 
axis  (d)  in  the  shoulder-plate. 

I  gave  considerable  pains  and  attention  to  the  invention 
of  this  instrument^  but  it  was  soon  evident  that  it  was 
defective  in  several  points.  To  render  these  defects  clear^ 
it  will  be  well  to  premise  an  explanation  of  the  effect 
which  follows  any  attempt  to  rotate  a  deformed  spine^ 
without  guarding  properly  against  mechanical  reaction 
upon  the  human  thorax. 

By  rotation  of  the  spine  that  condition  is  generally 
understood  wherein  the  ribs  move  on  the  bodies  of  the 
vertebrae  in  a  backward  direction ;  but  as  no  deviation  can 
ever  occur  in  the  spinal  column,  either  transversely  or 
laterally,  without  a  compensating  cur\'e  being  established 
in  an  opposite  direction,  so  whatever  amount  of  rotation 
takes  place  in  the  ribs  at  one  portion  of  the  spine  (say,  for 
instance,  in  the  dorsal),  must  be  accompanied  with  an  equal 
amount  of  displacement,  but  in  an  opposite  direction  (in 
the  lumbar  region). 

In  addition  to  this,  the  upper  portion  of  the  thorax, 
which  in  its  natural  condition  forms  in  its  transverse  plane 
an  ellipse,  the  longest  axis  extending  between  each  side  of 
the  body,  changes  its  direction,  and  assumes  a  new  shape, 
shown  in  the  accompanying  diagram  (Fig.  132). 

Fig.  1,  A,  represents  the  spine;  e,  the  point  where  the 
plate  of  the  spinal  instrument  has  its  horizontal  move- 
ment ;  B,  the  sternum ;  c,  the  rotated  ribs  in  the  dorsal 
T^on  on  which  the  rib-plate  of  the  instrument  rests; 
D  B,  the  original  axis  of  the  thorax ;  e  b,  the  direction  of 
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force  given  to  the  ribs  when  the  apparatus  I  have  described 
is  brooght  into  action. 


Fia.  132. 
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It  is  evident  that  when  the  single  force^  e  b,  is  brought 
into  operation  for  the  purpose  of  rotating  the  displaced 
ribs  into  their  normal  position,  the  entire  thorax  becomes 
thrust  forward  without  in  the  least  degree  diminishing  the 
curvature  against  which  the  mechanism  is  supposed  to  exert 
itself;  so  that  instead  of  the  ribs  rotating  around  their 
vertebral  axis,  a,  they  will  advance,  accompanied  hj  the 
whole  dorsal  vertebrae,  in  the  line  e  b. 

To  meet  this  imperfection  in  my  design,  it  was  neces- 
sary to  modify  the  construction  of  the  apparatus  so  as  to 
obtain  pressure  in  a  posterior  direction  upon  the  opposite 
side  of  the  thorax.  This  was  effected,  as  shown  in  diagram 
2,  Fig.  132,  by  attaching  to  the  instrument  employed  a  care- 
fully devised  plate,  which  rests  against  the  antero-lateral 
surface  of  the  thorax,  f,  and  re-acts  against  the  shoulder- 
plate.  The  direction  of  action  of  this  plate  is  shown  in  the 
dotted  line  I.  By  this  means  actual  re-rotation  of  the 
spine  at  a  can  be  properly  secured ;  for  as  the  distance 
between  a  i  and  a  c  are  equal  in  relation  to  the  point  a, 
and  the  forces  employed — viz.,  y  i  «jid  e  b — are  in  oppo- 
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lite  directions,  tfae  ribs  are  rotated  around  their  vertebral 
axis,  which  is  the  object  to  be  accomplished.  The  reader 
will  find,  by  referring  to  page  244  a  description  given  of 
tnotber  and  still  more  ingenious  plan  for  secunng  rotation 
of  the  vertebrae. 

In  proof  of  the  spine  undergoing  rotation  in  opposite 
directions  in  the  lumbar  and  dorasl  regions,  I  would  refer 


to  a  specimen  of  double  lateral  curvature,  accompanied  by 
severe  rotatton,  now  in  the  museum  of  St.  George's 
Hoajntal. 
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In  this  case  the  vertebral  bodies  composing  ibe  upper 
segment  of  the  dorsal  curve  are  rotated  backwards ;  those 
forming  the  inner  segment  of  the  Inmbar  deflection  are 
also  rotated  backwards,  whilst,  between  tb^  centre  of  tlw 
two  curves,  an  anterior  rotation  of  the  vertebne  it  ex- 
hibited. The  preceding  sketch  (Fig.  133)  is  taken  from 
the  specimen.  It  serves  to  illustrate  the  fault  committed 
iu  employing  rotative  force  against  the  upper  com, 
without  securing  counteraction  at  the  anterior  surface  of 
the  ribs  on  the  opposite  side  of  the  sternum. 

The  next  form  of  apparatus  (Fig.  184]  is  one  invented 
by  Mr.  Laurie,  and  calculated  to  prove  of  great  service  in 

Fio.  134. 


(^ases  of  ordinary  double  lateral  curvature  j  one  of  the  best 
proofs  of  its  merit  beiug  that  it  was  extensively  adopted 
by  Sir  B.  Brodie,  for  whose  patients,  and  at  whose  wish, 
I  constructed  a  large  number  of  these  instruments. 

Tbe  apparatus  consists  of  a  padded  pelvic  belt,  with  two 
semi-lunar  bands  passing  over  the  crests  of  the  hip-bones. 
To  tbia  pelvic  belt  two  lateieX  u^ii^U  wx^  %  -v^Avask  stem 
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are  attached ;  the  latter  being  connected  to  the  left  up- 
right by  a  horizontal  bar  passing  across  the  corrcBponding 
shoulder,  vbich  ^ves  stability  to  the  whole  structure. 
Passing  over  the  right  and  uplifted  shoulder  is  a  lever  cap, 
which  is  fastened  obliquely  by  two  straps  to  the  pelvic 
belt.  Against  the  protruding  ribs  there  rests  a  lacing 
band,  very  softly  padded,  the  pressure  of  which  can  be 
angmented  at  will.  Over  the  centre  of  the  lumbar  curve 
a  pad  and  oblique  strap  are  placed,  and  by  the  tightening 
of  the  latter  diminution  of  that  curve  is  brought  about.  In 
order  to  prevent  the  body  escaping  from  the  apparatus, 
and  thus  displacing  the  surfaces  of  posterior  resistance,  a 
sofl  linen  band  crosses  the  cliest.  This  form  of  iustru- 
ment  can  be  easily  concealed  beneath  the  tightest  dress. 
A  very  simple  apparatus  (Fig.   135),  intended  to  act 


against  both  arcs  of  lateral  curvature,  was  suggested  by 
my  predecessor^  Mr.  Sheldrake;  and  has  evideiit\|  \wfei\ 


282  DEFORMITIES. 

the  prototype  of  a  lai^  number  of  moderiL  inventioiis. 
It  is  constructed  as  follows :  —a  pelvic  band^  shaped  to  the 
hips  and  resting  upon  the  ilia^  gives  attachment  to  a 
vertebral  stem^  which  terminates  superiorly  in  two  hori- 
zontal arm-pieces^  sliding  upward  in  a  vertical  direction. 
Fixed  to  the  margins  of  the  vertebral  stem,  are  two  light 
padded  plates,  which  being  tempered  like  a  watch-springs 
grasp  the  body  and  create  pressure  against  the  arcs  of  both 
lumbar  and  dorsal  curves — much  as  the  human  hands 
would^  if  employed  to  press  the  sides  of  the  body  in 
opposite  directions.  To  bring  this  instrument  into  proper 
action,  the  left  arm-piece  should  be  raised  above  the  level 
of  the  right,  so  as  to  uplift  the  depressed  shoulder;  whilst 
the  two  plates  should  be  gradually  tightened  up  to  the 
highest  point  of  pressure  that  the  patient  can  bear  without 
discomfort.  This  extremely  light  and  ingenious  piece  of 
mechanism  is  constantly  employed  by  me  in  cases  of 
slight  or  incipient  curvature,  and  with  the  best  possible 
results. 

In  some  of  the  instruments  which  have  been  constructed 
in  imitation  of  the  foregoing^  the  desire  to  diminish 
curvature,  by  compression  of  the  lateral  arcs,  has  been 
carried  to  an  absurd  and  injurious  extent^  displaying  a 
curious  ignorance  of  the  mechanical  principles  involved. 

The  following  is  a  description  of  an  instrument  which  I 
removed  from  a  young  lady  aged  fourteen  years,  the 
patient  of  a  celebrated  orthopaedic  surgeon.  The  instru- 
ment weighs  no  less  than  eight  pounds  (Fig.  136).  It 
consists  of  a  very  deep  and  clumsy  pelvic  band,  having 
two  back  stems  fixed  to  its  posterior  centre,  one  of  which 
stems  supports  a  plate  resting  against  the  lower  or  lumbar 
curve^  the  other  carries  a  plate  acting  against  the  upper 
or  dorsal  curve.  Both  plates  can  be  moved  laterally  by 
means  of  a  ratchet-centre. 
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Two  lateral  uprights,  as  in  almost  every  ordinary  form 
of  spinal  instmment,  carry  arm-rests.  The  arrangement 
a{  the  two  ratchet-joints  having  no  mathematical  relation 


to  the  centre  of  the  vertebral  curves,  as  in  the  instrument 
described  at  Pig.  109,  only  served,  when  brought  into 
■ction,  to  force  the  ribs  towards  the  spine  in  a  lateral 
direction.  But  ss  the  resistance  offered  by  the  ribs  was 
in  tfaia  severe  instance  less  than  that  presented  by  the 
spine,  it  would  happen  that  the  enormous  force  eserted  by 
so  powerfnl  an  instrument  would  induce  a  flattening  of 
their  sarfaces,  I  have  seen  a  perfectly  sharp  ridge  upon 
the  ribs  at  their  angles,  indnced  by  constant  application 
of  this  special  kind  of  mechanism.  Another  objection  is, 
that  since  the  lower  ratchet  moves,  not  only  the  dorsal 
pUte  hot  the  axis  to  which  the  dorsal  plate  is  fixed,  a 
dirtarbance  of  the  fixed  centre  shown  to  eiut  ia  ^  d 
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vertebral  ourvea  (see  Pig.  107)  occora,  and  the  power  of 
the  iustrumeut  is  expended  in  leaaeaing  the  lateral  spaet 
of  the  ribs  instead  of  in  expanding  the  vertebral  curves 
The  use  of  an  apparatus  of  this  kind,  of  which  onhappilj 
there  are  st^ill  some  forms  adopted,  requires  the  g;reatett 
cantion.  Although  in  the  bauds  of  peraons  accustomed 
to  watch,  and  counteract,  those  abnormal  distarbaaoes 
which  might  result  from  the  action  of  the  ratchet-joints, 
cases  may  be  apparently  improved ;  yet  if  the  instmmmt 
is  used  injudiciously,  compression  of  the  ribs  and  its  at- 
tendant evils  will  inevitably  follow. 

A  somewhat  similar  form  of  instrument  (Fig.   137), 
acting   by   lateral   compression,   has    also    been    lai^y 


employed  in  spinal  treatment.  It  consists  of  two  cmtchea 
supported  by  a  vertebral  lever  attached  to  the  sacral  centra 
of  a  pelvic  belt  On  either  aide  of  this  "artifidal  spine" 
8  phte  ia  amiDgcd,  the  up^ci  Te&tvag  af^nst  the  arc  of 
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the  dorsal^  the  lower  against  the  lumbar  curves.  Motion 
is  giren  to  these  plates  by  means  of  a  horizontal  screw^ 
which,  by  being  thickened  in  the  form  of  a  wedge  at  its 
end,  produces  a  certain  amount  of  rotation;  or  rather, 
tkeoreiicaUy  does  so,  when  applied  to  the  ribs.  Upon 
carefully  examining  the  action  of  this  apparatus^  the 
merest  tyro  in  mechanics  will  discover  that^  as  the  spine 
possesses  anterior  mobility^  whatever  amount  of  force  is 
exercised  in  forward  direction  by  the  plates^  must  of 
necessity  drive  or  push  the  body  out  of  the  apparatus^  and 
end  by  producing  lordosis^  or  hollowing  of  the  lumbar 
vertebrae,  instead  of  conquering  the  lateral  deflection  for 
which  it  is  intended  to  be  used.  This  instrument^  like  the 
one  previously  described,  shows  the  liability  to  mischief 
which  arises  from  an  ill-devised  mechanism. 


ViG.  138.* 


An  instrument  can,  however,  be  made  to  act  by  lateral 
compression  in  an  efficient  and  scientific  manner,  as  may 
te  seen  by  the  above  example  (Fig.  138).  This  instru- 
ment uras  invented  by  myself.    Its  object  is  to  secure 

*  I  tint  devifed  this  apparatus  for  a  patient  of  Sir  W.  Fcrgusson's.    In 
tbu  ease  it  succeeded  in  perfectlj  straightening  the  spine. 
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mechanical  moyement  from  those  points  which  correspond 
i¥ith  the  fixed  centres^  observable  in  all  cases  of  lateral 
curvature^  namely^  in  the  sacro-lumbar  region^  and  at  tiie 
axis  arising  from  the  junction  of  the  lumbar  and  dorsal 
curves.  It  has  a  pelvic  band  and  two  lateral  uprights, 
with  the  usual  form  of  back  stem.  This  vertebral  lever 
has  two  axes :  one  coincident  with  the  point  of  junction  of 
the  upper  and  lower  spinal  curves;  the  other  with  the 
sacro-lumbar  articulation.  A  padded  metal  lumbar  plate 
is  fixed  to  the  former  centre;  and  another,  which  rests 
upon  the  enlarged  ribs  belonging  to  the  dorsal  curve,  is 
arranged  on  the  opposite  side.  On  moving  the  sacro- 
lumbar  centre,  the  plate  on  the  left  side  produces  dimi- 
nution of  the  lower  curve :  and  on  bringing  into  action 
the  ratchet  which  corresponds  with  the  junction  of  the 
lumbar  and  dorsal  curves,  a  lessening  of  the  dorsal  arc 
ensues;  thus  the  spine  becomes  gradually  restored  with 
but  a  slight  expenditure  of  mechanical  power.  For  cases 
in  which  the  spine  has  recently  yielded,  this  form  of  appa- 
ratus is  of  great  service. 

Sometimes,  in  old  standing  cases  of  lateral  curvature,  so 
great  an  amount  of  costal  displacement  exists  as  to  require 
the  application  of  an  uplifting  power  to  the  lower  segment 
of  the  curve.  I  have  invented  an  extremely  simple  plan 
for  obtaining  this  desideratum  (Fig.  139). 

Instead  of  the  back  stem  being  made  to  represent  a 
vertical  line,  it  is  formed  with  an  abrupt  curve  in  its  lower 
portion,  the  efiect  of  which  is  to  produce  an  uplifting  of 
the  plate  whenever  lateral  force  is  exercised.  For,  as 
the  centre  is  placed  beyond  the  line  of  the  vertebrae,  an 
increase  in  radius  occurs,  so  that  the  costal  plate,  instead 
of  travelling  in  a  horizontal  direction,  rises  upwards, 
carrying  the  bulged  ribs  with  it,  and  thus  diminishes  the 
area  of  the  dorsal  curve.    A  webbing  band  passes  over  the 
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left  hip,  and  secures  a  certain  amount  of  reaction  against 
the  lumbar  deflection.  This  was  tbe  first  instrument 
which  gave  me  an  insight  into  the  advantages  derivable 
from  a  curved  vertebral  lever,  the  elaboration  of  which  for 
double  lateral  curvature  is  described  at  page  242. 


The  next  instruments  which  I  shall  describe  are  based 
upon  a  principle  entirely  mj  own.  They  oSer  the  rare 
advantage  of  permitting  free  muscular  movement  to  take 
place  during  the  whole  of  the  period  which  they  are  worn. 
The  caoae  which  led  to  their  invention  was  the  necessity 
that  appeared  to  exist  for  such  an  application  of  mecha- 
nical  power  to  the  treatment  of  spinal  curvature  as  would 
admit  of  perfect  bodily  freedom.  Every  form  of  instru- 
ment with  which  I  am  acquainted  limits  muscular  motion, 
and  in  many  cases  entirely  suspends  it.  To  overcome  so 
f<vmidable  an  objection  taxed  all  my  powers  of  invention  ; 
and  it  was  not  until  after  making  a  long  series  of  mecha- 
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nical  experiments^  that  I  at  length  arrived  at  the  con- 
clusion that  in  the  retractile  force  of  vulcanixed  india- 
rubber  was  to  be  found  an  agent  capable  of  aocompiishing 
all  that  could  be  scientifically  desired.* 

*  For  more  than  fifteen  years  I  have  applied  the  elastic  force  of  indk- 
ruhher  to  the  treatment  of  clab-foot  and  spinal  conratore  with  the  most 
beneficial  results. 

This  plan  has  recently  been  made  the  snbjcct  of  a  special  work  and 
mode  of  treatment,  withont,  however,  any  acknowledgment  as  to  the 
soarce  from  whence  it  was  derived. 

In  1867  Mr.  Barwell  read  a  {Miper  before  the  Royal  Medical  and  Chinir- 
gical  Society,  in  which  he  claimed  the  nse  of  vulcanised  india-rubber' cords 
in  the  treatment  of  deformities  as  his  discovery.  This  was  contested  at 
the  time,  and  I  now  append  an  extract  of  a  letter  received  by  me  from  Mr. 
W.  Adams,  to  whom  I  appealed,  from  having  many  years  before  showu 
him  some  ciises,  placed  under  my  care  in  St.  George's  Hospital  by  the 
late  Mr.  C.  H.  Johnson,  for  treatment  with  elastic  cords. 

"The  credit  of  introducing  the  plan  of  treating  club-foot  and  other 
deformities  in  this  country  by  the  plan  of  elastic  cords,  now  advocated  by 
Mr.  Barwell,  is  entirely  yours,  and  I  should  be  glad  to  see  you  assert  your 
claim  in  answer  to  a  letter  from  Mr.  Barwell  in  the  '  Lancet '  of  last 
Saturday.  The  state  of  the  cases  you  treated  at  Sc  George's  Hospital 
would  be  quite  sufficient,  and  there  can  be  no  doubt  of  the  identity  of  the 
plan  with  the  one  he  now  advocates  as  his  own  invention." 

In  addition  to  this  important  testimony  on  behalf  of  my  invention, 
which  is  dated  May  7th,  1867,  I  append  the  specification  granted 
by  the  Patent  Office.  At  the  same  time  I  need  hardly  say  that  the 
specification  was  not  obtained  in  order  to  give  me  the  monopoly  of  my 
invention,  but  simply  to  place  on  record  my  claim  to  originality.  Hence, 
I  never  proceeded  to  complete  the  patent. 

A.D.  1854,  No.  2062  Apparatus  for  curing  deformities  of  the  human 
frame. 

Provisional  Specification  left  by  Henry  Heather  Bigg,  at  the  Office  of  the 
Commissioner  of  Patents  with  his  Petition,  on  the  25th  September,  1854. 

"  My  invention  of  improved  apparatus,  for  curing  deformities  of  the 
human  frame  relates  more  particularly  to  an  apparatus  intended  to  correct 
deformities  of  the  limbs,  such  as  of  the  feet  or  hands,  where  parts  of  the 
limbs  have  been  contracted,  distorted,  or  drawn  on  one  side  out  of  their 
natural  position.  To  efiect  this  object,  the  lower  part  of  the  limb  (say  for 
example,  the  foot)  is  secured  in  a  shoe  or  frame,  which  is  jointed  to  another 
frame  that  receives  the  leg,  the  joints  or  connection  of  the  two  parts  bring 
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The  first  instnxment  constructed  on  this  plan  consists 
of  a  pelvic  band  giving  attachment  to  a  vertebral  stem  and 
two  horizontal  arm-pieces. 

In  the  arrangement  of  this  vertebral  stem  the  whole 
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mechanical  merit  consists.     It  is  jointed  in  such  a  manner 
as  to  assume  any  position  which  the  body  offers^  whilst 


in  «meh  a  manner  that  the  shoe  may  be  turned  t/t  any  direction, 
aroardiqg  to  the  peculiar  nature  of  tbe  deformity.  To  one  Bide  of  the 
•hoe  that  reeeives  the  foot  are  affixed  a  number  of  studs  or  pins,  and  on 
one  ode  of  the  vertical  frame,  which  envelopes  and  secures  the  leg,  arc 
a  eoweapoBding  number  of  holes  or  studs ;  from  these  latter  to  the  studn 
or  pint  on  the  shoe  are  extended  a  number  of  eicutic  bancU  or  straps, 
so  arranged  that  the  elastic  force  of  the  bands  or  straps  shall  have  a 
tendency  always  to  pull  over  the  shoe  or  frame  which  receives  tbe  de- 
firmed  part  to  the  proper  position." 

Now»  although  this  patent  was  only  taken  out  for  appliances  pertaining 
to  tbe  Ihet  and  hands,  I  had  at  the  same  time  a^usted  it  in  a  large 
aunber  of  instances  to  the  spine.  What,  however,  I  steadily  and  per- 
firtenUy  daim,  is  the  credit  of  discovery  in  1854  of  the  pbiucifle  of 
ipplyii^g  the  elaatic  force  of  india-rubber  bands  to  the  cure  of  deformities ; 
and  thia  belbre  it  waa  done  either  in  England,  France,  or  America. 

19 


by  a  ])iK-klc  and  strap,  it  instantlj 
artificial  centres,  and  induces  po 
prcssion  of  tlic  lumbar  and  dorsal 
force  employed  is  considerable,  y 
resilient  character,  it  permits  the 
every  direction.  By  the  persistei 
\ !  force  the  vertebral  curves  are  grad 

\  restoration  of  natural  equilibrium 

**  this  form  of  instrument  respirati 

and   the    patient    feels    hardly   a: 
use. 
Another  form   of  spinal  suppoi 

{•  Fig.  141. 


'.. 
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n^  is  thas  constmcted  :  its  employment  being  intended 
cases  of  average  severity.  A  pelvic  band  encircles  the 
IS,  whilst  two  lateral  uprights  remove  the  superin- 
nbent  weight  of  the  head  and  shoulders  from  the  spine. 
.  each  arc  of  curvature  a  metal  plate  rests^  held  by  two 
crs  which  move  freely  on  a  common  centre. 
By  fixing  india-rubber  cords  from  the  centre  of  each 
ite  to  the  adjacent  parts  of  tlie  instrument^  compression 
the  deformed  surfaces  results ;  but  with  the  advantage, 
tributed  also  to  the  former  instrument,  of  allowing  the 
tient  to  breathe  and  move  about  freely  during  the  whole 
iriod  of  treatment. 

I  constructed  six  distinct  forms  of  apparatus  on  this 
astic  plan,  and  found  that  they  all  fulfilled  their  purpose 
itb  a  certain  degree  of  eflBcicncy.*  I  refrain  from  giving 
rawings  of  the  other  four,  as  they  were  only  modifications 
^  those  just  described.  It  cannot,  however,  fail  to  strike 
le  professional  reader  that,  with  a  substance  so  easily 
galated  as  india-rubber,  a  sufficient  amount  of  mccha- 
cal  force  can  be  obtained  without  fear  of  jiroducing 
)rasion  or  irritation  of  the  skin;  whilst,  from  the 
frsistent  action  of  this  force,  the  muscles  and  liga- 
ents  opposed  to  the  restoration  of  vertebral  equilibrium, 
Qst  eventually  become  fatigued,  and  thus  yield  to  the 
>wpr  applied  to  neutralise  and  overcome  their  resist- 
tce. 

Befn-c  dismissing  this  branch  of  my  subject,  I  would 
vc  a  ik.^criptionof  two  other  forms  of  spinal  instrument 
liicii  luive  proved  highly  valuable  for  redressing  the 
trtebral  arcs.  The  first  is  constructed  as  follows  (Fig. 
t2): 

*  I  am  deeply  indebted  to  Mr.  Erichsen,  Sir  W.  Fergnsson  and  Mr.  Paget, 
r  kindly  affording  me  an  opportunity  of  trying  this  plan  of  elastic 
rc6a 
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A  pelvic  belt  and  two  lateral  uprights  form  the  base  of 
the  structure;  the  uprights  being  connected  together  at 
their  highest  point  by  a  horizontal  band  of  steel  passing 
across  the  shoulders.  In  the  centre  of  this  band  two 
ratchet  axes  are  fixed^  one  giving  an  uplifting  movement 
to  a  lever  which  holds  a  padded  ring,  through  which  the 
left  arm  of  the  patient  passes.  Another  ratchet-centre, 
immediately  below  the  first,  moves  laterally.  A  webbing 
band  passes  over  the  dorsal  curve,  and  is  firmly  fixed  to  a 
front  stem.  A  third  ratchet-centre  occurs  in  the  middle 
of  the  pelvic  belt,  which  moves  a  lever  fixed  to  a  webbing 
band  passing  over  the  lumbar  curve;  and  this  webbing 
band  is  also  fixed  to  a  front  upright.  The  action  of  this 
instrument  is  simple,  but  excellent ;  for  upon  moving  the 
upper  shoulder  ratchet,  an  uplifting  of  the  left  arm  and 
expansion  of  the  dorsal  curve  ensues.  On  moving  the 
lower  shoulder  ratchet,  a  tightening  of  the  webbing  band 
and  diminution  of  the  arc  of  dorsal  curve  takes  place ;  and 
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on  moving  the  pelvic  ratchet,  a  depression  of  the  lumbar 
arc  is  secured.  These  include  the  whole  of  the  conditions 
required  to  restore  a  deflected  spine  to  its  original  po- 
sition. 

The  second  instrument  is  intended  for  use  when  the 
patient  is  anxious  that  the  mechanism  should  be  concealed 
from  observation  (Fig.  113).     Its  only  difference  consists 
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in  the  absence  of  lateral  uprights^  and  the  substitution  of 
a  horizontal  arm-piece.  It  is  a  modification  of  that  de- 
scribed at  page  236. 

Sometimes  one  of  the  ilia  may  be  so  much  displaced  as 
to  prerent  the  lumbar  plate  of  the  preceding  instruments 
acting  perfectly.  For  overcoming  this  condition  I  have 
adopted  the  following  arrangement  (Fig.  144) : — It  con- 
sists in  the  application  of  a  padded  plate  resting  against 
the  lateral  surface  of  the  displaced  ilium^  and  acting  by 
means  of  a  ratchet-joint  in  a  direction  calculated  not  only 
to  depress  the  uprMsed  aide  of  the  pelvis,  bwt,  '?r\i'd.\»  \%  i'dx 


more  important,  entirely  prevent  any  displacemeat  of  the 
mechanism,  and  increase  greatly  the  force  of  the  upper  or 
dorsal  plate. 

II.  Deformities  of  the  pelvis. — Under  thia  head  are  in- 
cluded obliquity  of  the  pelvis  and  a  tilting  forwards  of  one 
or  other  hip. 

Obliquity  of  the  pelvis  frequently  arises  from  lumbu 
curvature,  and  when  dependent  upon  this  or  other  causes 
is  itself  a  source  of  spinal  curvature.  The  chief  cauae  of  ob- 
liquity of  the  pelvis  is  a  shortening  of  one  leg  from  whatever 
source  arising.  When  a  difference  in  the  length  of  the 
two  legs  exieta,  the  pelvis  is  necessarily  thrown  out  of  its 
liorizontal  position.  As  a  further  consequence  the  oormal 
relation  of  the  spinal  column  to  the  pelvis  is  disturbed, 
and  the  maintenance  of  the  head  in  a  just  equilibrium  is 
only  possible  by  the  formation  of  two  or  more  lateral 
curvee,  in  the  manner  already  shown  in  the  section  on 
double  lateral  curvature. 
la  detenniuiiig  the  cavue  o(  oW(\avty  of  the  pelvis,  the 
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first  thing  to  be  done  is  to  ascertain  tlie  length  of  the  legs, 
for  there  is  an  apparent  as  well  as  a  true  shortening  of 
one  or  other  leg,  and  the  remedy  for  the  latter  deformity 
would  exaggerate  the  cause  of  the  former.  For  this 
purpose  the  patient  should  be  placed  at  full  length  on  the 
back,  and  the  distance  measured  between  the  anterior 
superior  spinous  process  of  the  ilium  and  inner  malleolus 
of  each  limb.  If  a  difference  be  found  in  the  length  of 
the  two  limbs,  it  is  certain  that  the  obliquity  of  the  pelvis 
is  dependent  upon  shortening  of  the  defective  limb,  and 
not  upon  lumbar  curvature.  If,  however,  the  legs  be 
found  of  equal  length,  then  the  deflection  of  the  pelvis  will 
be  dae  to  distortion  of  the  spine. 

The  mechanical  remedy  for  obliquity  of  the  pelvis  when 
it  arises  from  shortening  of  a  leg  is  a  thick-soled  boot,  the 
thickness  of  the  sole  supplying  the  deficiency  of  length  in 
the  shortened  leg.  The  exact  amount  of  difference  between 
the  two  legs  being  determined,  the  sole  of  the  boot  is  made 
of  a  thickness  equal  to  the  difference.  It  is  important 
that  the  whole  of  the  sole  should  be  raised  to  this  extent, 
and  not  the  heel  alone,  else  contraction  of  the  heel  tendon 
would  be  induced. 

If  the  obliquity  of  the  pelvis  depends  upon  spinal  curva- 
ture, any  attempt  to  remedy,  by  means  of  thick-soled 
bootSj  the  apparent  shortening  of  a  leg  which  is  then 
observed  would  aggravate  the  spinal  mischief.  In  the 
accompanying  diagram  (Fig.  145),  the  apparent  shorten- 
ing of  one  leg  from  obliquity  of  the  pelvis  arising  from 
spinal  curvature  is  shown.  It  is  seen  that  the  diminished 
length  of  the  apparently  shortened  limb  depends  upon  the 
tilting  up  of  the  pelvis  on  the  same  side.  It  is  also  clear 
that  to  interpose  a  substance  of  thickness  proportionate  to 
the  apparent  difference  of  the  two  legs  between  the  sole  of 
the  seemingly  shortened  leg  and  the  ground,  would  solely 
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add  to'  the  iniscliief  dread;  present,  hy  maintaining,  if  not 
exaggerating,  the  original  cause  of  distortion.  In  sud 
u  ca«e,  in  addition  to  the  means  more  directly  employed 
for  remedying  the  spinal  defect,  it  is  only  permissiUe  to 
attempt  to  depress  the  tilted  pelvis,  by  attaching  a  veight 
to  the  leg  or  by  direct  traction. 

The  weight  may  be  fised  to  the  boot  or  otherwise]  and 
the  patient  is  not  allowed  to  walk  except  on  crutches.  By 
this  means  it  is  oceaaionally  found  that  a  gradual  depres- 
sion of  the  tilted  pelvis  and  apparent  tengtheniag  of  the 
ieg  takes  place. 
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Id  applying  tractioD  the  same  mcaos  of  extension  and 
coonter-exteDsion  may  be  adopted  as  are  used  for  fractures 
df  the  neck  of  the  thigh.  The  counter-extension  must  he 
eierdsed  npon  the  nnnSected  aide.  M.  Bonnet  describes 
uingenions  arraugement  for  fixing  the  pelvis  and  obtain- 
ing i  firm  grasp  npon  the  shortened  limb  for  the  pnrpose 
oftnction.  To  secure  the  former  object,  a  broad  belt 
■Vmuida  the  body  (Fig.  146),  a  strap  passing  beneath 


tbeUmb  which  is  not  shortened.  By  means  of  this  strap 
"it  pelris  can  be  fixed  firmly  to  the  bed  or  couch,  or  to  a 
■ptcial  apparatus  such  as  M.  Bonnet  describes.  The 
%h  strap  provides  for  counter-extension.  To  secure  the 
tecond  object,  the  thigh  and  leg  of  the  tilted  limb  are  sur- 
nnnded  by  a  well-padded  leather  sheath  connected  to- 
gether by  side  straps.  Two  iron  bands  project  beyond 
the  foot  from  the  lower  border  of  the  leg-sheath,  and  are 
connected  by  a  transverse  rod,  by  means  of  which  tbe  ex> 
tending  force  is  conveyed  to  the  limb.  The  sheaths  enable 
tliis  force  to  be  effectively  applied,  and  prevent  injury  to 
the  tissues. 

M.  Mayor,  who,  Bonnet  tells  us,  has  comprehended 
better  than  any  other  authority,  the  indications  for  treat- 
ment of  lateral  deviations  of  the  pelvis,  was  accustomed  to 
lue  enei^^ic  traction.    Many  facts  cited  by  him,  says 
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Bonnet,  show  that,  hj  the  ud  of  the  mesBs  he  piopotea,  a 
limb  shortened  many  centimetres,  as  if  from  apontaneons 
dislocation,  can  be  fnllf  extended.  M.  Mayor  ased  a 
special  apparatus  for  the  purpoee  of  extending  and  fixing 
the  leg,  a  description  of  which,  and  of  the  method  of  niing 
it,  will  be  foond  in  his  work,  ExcenirieitA  ehirur^cala 
(1845). 

A  more  scientific  and  satisfactoiy  mode  of  attaining  the 
same  object  is  afforded  by  an  ingenious  Americau  iii< 
Yention. 

It  consists,  as  will  be  seen  by  the  following  diagram 
(Fig.  147),  of  a  metal  stem  articulated  laterally  at  the  hip, 
and  furnished  with  a  stop-joint  so  arranged  that  it  prevents 


the  thigh  lever  from  becoming  perpendicular.  The  upper 
extremity  of  this  lever  is  secured  by  a  laced  webbing  band 
to  the  chest,  whilst  the  lower  one  is  fastened  to  the  thigh 
by  a  padded  metal  trough.  The  pelvis  is  also  encircled  by 
a  padded  strap,  corresponding  with  the  centre  of  articula- 
tion in  the  iostniment. 


POSTERIOR   OBLIQUITY    OF   PELVIS. 


299 


When  ibis  instrument  is  applied  it  has  a  tendency  to 
draw  the  thigh  of  the  longer  leg  in  an  outward  direction ; 
and  this^  since  it  renders  walking  impossible  until  the 
shortened  leg  is  replaced  in  its  natural  position^  leads  to 
an  uplifting  of  the  depressed  side  of  the  pelvis^  which  is  the 
object  aimed  at. 

There  is  a  variety  of  pelvic  obliquity  characterised  by  a 
tilting  backwards  and  upwards  of  the  posterior  or  coccy- 
geal region.  This  may  be  induced  either  by  relaxation  of 
the  ligaments  which  retain  the  thigh  bones  in  their  sockets^ 
or  may  arise  from  disease  or  accident^  the  margins  of  the 

Fig.  1 18. 


osseous  cups  in  which  the  thigh-bones  rest  being  broken 
or  injured.  The  walking  of  a  patient  thus  affected  is 
distinguished  by  an  uneven,  rolling  motion,  which  leaves 
an  impression  that  the  walker's  body  possesses  telescopic 
articulations.  To  counteract  this  condition  I  usually  adopt 
the  following  apparatus. 

Two  lateral  sliding  uprights  receive  the  weight  of  the 
body,  taking  their  bearing  under  the  arms  and  trans- 
ferring it  to  a  deep  pelvic  trough  carefully  moulded  to  the 
hips.  Within  this  trough,  and  just  above  the  head  of  the 
external  trochanters  of  the  thigh-bones,  hard  semi-lunar 
pads  are  placed^  and  are  held  in  position  by  a  band  of  &teel 


jcctin^j  troeliaiitcrs :  and  i 
that  conclitioii  of  solidity  « 
fultilraent  of  its  mechanical 

I  have  recently  seen  a  ca 
joiats  vere   semi-luxated  i 
direction,  thus  causing  a  ti 
pelvis,  a  deep  depression  of  t 
protuberance  of  the  abdomi 
she  was  only  ten  years  old,  t 
side  when  walking,  and  had 
addition  to  this  the  deformity 
ance  by  not  only  actually  lesa( 
making  her  throw  the  whole  I 
in  walking. 

The  plan  of  treatment  in  t\ 
a  spinal  support,  similar  to  t 
nished  with  additional  meai 
regulated  pressure  against  t1 
pelvis  through  the  medium  of 
Next,  the  patient  was  placed 
daily  on  a  coiipi>  ~:*i-  ' 
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cliild  had  lost  its  rolling  gait^  had  become  taller^  and 
the  tilting  backwards  of  the  hips  considerably  less;  the 
heads  of  the  thigh-bones  being  much  more  naturally 
placed.  It  will^  however^  need  at  least  three  years  more 
of  careful  treatment  before  the  child  can  be  allowed  to 
discontinue  mechanical  aid.  The  case  is  simply  mentioned 
as  iUustrative  of  that  variety  of  pelvic  distortion  known  as 
tilting  of  the  pelvis  on  its  trochanteric  axis. 

Sometimes  the  pelvis  is  distorted  by  horizontal  displace- 
ment of  the  ilium ;  that  is  to  say,  by  a  projecting  forwards 
of  one  hip  anteriorly  unaccompanied  by  shortening  of  the 
limb.  This  condition,  although  most  frequently  found  in 
combination  with  spinal  curvature,  sometimes  exists  alone. 
When  this  is  the  case,  the  apparatus  adopted  is  formed  of 
two  padded  steel  plates,  hinged  behind,  and  furnished  with 
a  rack  and  pinion-screw,  so  placed  as  to  rotate  one  half  of 
the  instrument  in  a  backward  direction.  That  side  of  the 
pelvis  which  is  in  the  best  position  is  thus  made  a  fixed 
point  for  mechanical  action,  and  the  anterior  surface  of  the 
opposite  hip,  being  grasped,  is  dragged  backwards,  and  at 
the  same  time  is  rotated  upon  the  spine  (Fig  149). 

Fio.  149. 


The  tendency  to  curvature  of  the  spinal  column  which 
necessarily  arises  from  disturbance  of  the  horisontal  plane 
of  the  pelvis  makes  it  a  matter  of  considerable  importance 
to  prohibit  a  habit  not  uncommon  among  children  of 
standing  heavily  upon  one  leg.  The  pcrsistance  in  this 
habit^  particularly  in  debilitated  children  is  very  apt  to 
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interfere  with  the  perpendicular  position  of  the  spine  and 
lead  to  permanent  curvature. 

Where  the  pelvis  has  become  oblique  from  the  habit  of 
standing  upon  one  leg  or  other  causes^  this  and  the  result- 
ing spinal  curvature  are^  if  taken  at  an  early  stage^  easilv 
rectified  by  causing  the  patient  to  sit  on  a  sloping  seat.  For 
this  purpose  I  have  devised  an  extremely  simple  appliance,'^ 
which  consists  of  two  polished  pieces  of  wood  hinged  together 
at  one  lateral  edge^  and  admitting  of  being  raised  at  the  other 
by  notches  formed  between  the  approximating  surfaces. 
When  a  patient  sits  on  this^  the  depressed  side  of  the 
pelvis  becomes  raised^  and  the  muscles  of  the  spine  called 
into  exercise^  which  have  hitherto  been  disused.  In  addi- 
tion^ the  convexity  of  the  curve  becomes  gradually  reversed. 
The  plan  is  so  simple  that  any  one  can  readily  superintend 
the  degree  of  elevation  necessary  for  conquering  thevertebral 
deflection^  and  restoring  the  pelvis  to  its  natural  position. 
The  time  during  which  this  seat  is  used^  varies  according 
to  the  severity  of  the  case,  but  it  should  be  commenced  for 
five  minutes  at  a  time,  thrice  a  day,  and  be  continued  until 
the  patient  can  sit  on  it  without  fatigue  for  an  hour  twice 
a  day.  Exercise  given  to  the  lumbar  muscles  by  means 
of  a  treddle  like  that  described  under  the  section  of 
gymnastics  of  the  lower  extremities,  prevents  retrogression, 
and  hence  materially  aids  the  use  of  the  sloping  seats  iu 
redressing  pelvic  obliquity. 

•  Sec  Fig.  125. 
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II.  Debilities. 

Under  the  head  o{  Debilities  of  the  Trunk  I  include  :—- 

1.  Spinal  Debility. 

(a.)  Gymnastics  of  the  Spine. 

2.  Rupture. 

3.  Pendulous  Abdomen. 

4.  Prolapse  op  the  Womb. 

5.  Prolapse  op  the  Rectum. 

1.  Spinal  Debility. — Spinal  debility  is  a  vague  term. 
It  baa  been  objected  to,  on  the  one  hand,  as  including  too 
much,  on  the  other,  as  conveying  too  little — too  much,  as 
under  one  and  the  same  term  were  concealed  several  dif- 
krent  and  disconnected  pathological  conditions ;  too  little, 
M  it  did  not  specify  either  the  form  of  the  debility  or  the 
special  structures  or  structure  affected  by  it.    It  is  a  term, 
indeed,  expressing  our  ignorance  rather  than  our  know- 
ledge.    But  be  this  as  it  may,  we  cannot  do  very  well 
withoat  the  designation.     It  is  very  useful  and  includes  a 
hu^e  class  of  cases,  which,  until  pathologists  furnish  us 
with  a  better  terminology  for  them,  are  best  described  by 
the    general   expression,  spinal  debility.      Among  these 
cases  are  those  numerous  instances  of  incipient  deBectiou 
of  the  spinal  column  which  seem  to  arise  from  general 
debility  of  the  whole  system,  and  in  which  the  different 
tissues  of  the  spine  and  the  attached  muscles  are  equally 
affected.     These  cases  are  chiefly  observed  among  young 
children,  particularly  those  of  weakly  constitutions  and 
who  grow  rapidly.     Another  form  of  spinal  debility  is  that 
frequently  found  amongst  children  of  ages  varying  from 
diree  to  six,  in  which  not  only  do  the  muscles  proper  to 


irom  ilisiis<',  and  tficre  is  a 
tliifrli^  iipivards  ami  ovitwai 
Cull t taction  of  the   liecl-tc; 
itself,    arising  from  disturb 
flexors  and  extensors  of  th 
case  of  ordinary  paralysis,  fi 
the  muscles  of  the  limbs  can 
has   been  previously  raentioi 
made  to  place  the  child  in  an 
which   have  been   vigorous   i 
thoroughly  powerless.      The 
appears  to  be  th&t,  owing  to 
spinal  column  and  great  dcbilit 
the  lower  limbs  have  nothing  ti 
when  an  attempt  is  made  at  stt 
is  recumbent  and  the  spine  s 
retained  by  the  couch  or  bed, 
really  exists  in  the  lower  limbs 
exercise.     As  a  further  suppoi 
always  found  that  on  fixing  th 
gutta-percha  shield  applied  tn 
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that  it  gives  rest  to  the  epinal  cord  at  the  same  time  that 
it  admits  of  ttar  muscular  eserciae  through  the  movement 
of  tbe  extremities. 

Id  many,  therefore,  if  Dot  the  majority,  of  these  cases, 
mechaaical  support  aloue,  or  in  conjunction  with  regulated 
muacular  exercise,  is  of  great  assistance  to  the  physician, 
sod  is  frequently  essential  to  the  successful  treatment  of 
the  case. 

If  the  debility  should  have  led  to  any  of  the  more 
defioite  forms  of  curvature  already  discussed,  the  iustru- 
raents  described  will  be  found  available  for  the  treatmcut ; 


aud  more  or  less  modified,  they  are  adapted  to  control  or 
relieve  incipient  curvatures  But  special  provision  ha» 
also  bsen  made  for  the  relief  of  general  weakness  of  the 
spinal    column,   particularly   wheu   accompanied   ivith   ii 


witii  that  poiut  where  the  li 
rally  bluiid,  a   free  joint.     C 
Joint  bands  of  iudia  rubber 
action  agaiust  each  other,  sei 
perpendicular  position.    Tbi 
cipal  bearing  around  the  pelvi 
that  of  a  perfectly  formed  bo 
hidden,  and  in  lieu  a  perfectly 
Rented.    It  is  an  extremely 
supporting  a  weakened  spine  i 
ture,   acts  better  than  anytbi 
with. 

Spinal  Irritation.  —  Not  um 
with  the  signs  of  spinal  debility 
along  the  spine.  This  cond 
existence  of  osseous  disease  c 
known  as  spinal  irritation.  Tb 
mentioned  in  the  section  on 
spine,  but  the  latter  has  ats 
the  relation  which  mechanica 
alleviation.  Spinal  irritation  < 
th-  —        - 
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the  pain  being  bysteric  or  imagiDary^  but  the  evidences  of 
•nflfering  are  too  real  to  allow  of  such  a  supposition.  On 
the  oontrarjj  the  mere  mental  knowledge  that  the  back  is 
about  to  be  touched  seems  to  awaken  the  irritation  of  the 
cofd« 

In  eases  of  this  nature  it  is  of  consequence  to  so  apply 
mechanical  support  as  to  keep  the  spinal  cord  in  a 
state  of  rest  without  touching  the  vertebrae  itself ; 
and  as  the  difficulty  of  applying  any  form  of  apparatus 
without  annoyance  to  the  patient  is  great^  the  simpler 
the  medianism  is  constructed  the  better  will  it  fulfil  its 
intended  purpose. 

In  these  cases,  therefore,  it  is  necessary  to  adopt  a  form 
of  instrument  which,  while  affording  support  to  the  trunk 
and  removing  the  weight  of  the  head  and  shoulders,  leaves 
the  spinal  column  free  from  pressure.  Instruments  have 
already  been  described,  which,  more  or  less  modified, 
would  meet  the  difficulties  of  the  case  supposed  (see,  for 


Fio.  151. 


example.  Fig.  89).     In  the  above  drawing  (Fig.  151)  is 
depicted  an  apparatus  especially  designed  to  support  the 


I.dt.      A  l«:lt  ;il-o  iiass(;s  fn 

Another  au(i  more  mod( 
Btructcd  aa  follows ; — 

A  padded  steel  band  surrc 
four  upright  rods  rise  to  sup 
form  lateral  crutches  termii 
two  others  pass  along  the  ti 
tebrse.     Two  horizontal  crosi 
together  and  give  stability  to  1 
applied  the  weight  of  the  hi 
removed  from  the  spine,  whils 
retained  in  a  position  of  posi 
from  rotating  owing  to  the  c 
bars  have  with  the  transverse 
tage  of  this  instrument  is  that 
are  untouched  the  cross  bars  g 
whole  frame  but  prevent  any 
the  patient  leans  back  on  he 
guard  against  an  accidental  bl< 
one  of  the   most    «»*'»*''—''- 
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lumbar  regions.  This  pain  became  much  augmented  if 
the  patient  was  raised  for  a  few  minutes  in  a  sitting  pos- 
ture, but  slight  pressure  against  the  transverse  processes 
and  the  posterior  segment  of  the  ribs  gave  an  immediate 
sense  of  relief,  more  especially  when  the  upper  portion  of 
the  thorax  was  gently  uplifted  and  pressed  a  little  back- 
wards. This  latter  condition  seemed  to  show  in  what 
manner  mechanical  means  should  be  applied  in  order  to 
avoid  producing  tliat  amount  of  medullary  excitation 
which  always  accompanied  change  of  posture.  I  may 
mention  that  the  least  rotatory  movemeut  of  the  spine 
prodaced  intense  pain. 

Finding  these  to  be  the  conditions  I  arranged  an  appa- 
ratus formed  in  the  manner  I  have  just  described^  and  al- 
though its  first  adjustment  gave  the  patient  considerable  un- 
easiness by  the  necessary  disturbance  which  it  caused  owing 
to  her  helpless  condition,  yet,  after  it  had  been  worn  for 
twelve  hours,  this  symptom  entirely  subsided  and  a 
feeling  of  comfort  and  rest  was  imparted.  The  apparatus 
was  never  wholly  removed  for  seven  months,  the  under 
linen  being  so  arranged  as  to  admit  of  being  withdrawn 
and  reapplied  without  taking  the  instrument  entirely  away 
from  the  body.  At  the  expiration  of  this  time  the  young 
lady  could  easily  move  from  her  couch  and  take  walking 
exercise  about  her  room,  and  she  finally  resumed  her 
usual  life  and  amusements,  even  being  able  to  waltz,  the 
rotatory  movement  of  the  dance  having  no  injurious  effect 
upon  the  spine.  The  peculiar  features  in  the  mechanical 
treatment  of  this  case  were  the  rest  given  to  the  cord  by 
the  maintenance  of  perfect  immobility  in  the  natural  curves 
of  the  spine ;  or  prevention  of  horizontal  rotation  of  the 
individual  vertebral  bodies :  and  an  uplifting  in  a  back- 
ward direction  of  the  upper  portion  of  the  thorax,  by  which 
meaus  the  inter- vertebral  cartilages  in  the  cervico-dorsal 


well  to  advert  to  the  abscL 
accoin[>aiiics  the   use  of  o. 
reason  for  this  being  so  is 
invalid  beds  that  are  custc 
taken  by  their  makera  to  t 
and  most  elaborate  and  cob 
this  purpose,  they  oTerlook 
ia  aa  uDiotemipted  maDoei 
tpioe.     A  large  pillowiog  at  1 
the  mattress  beneath  the  io 
Bares  adopted,  whereas  vhat  i 
exact  counterpart  of  the  hui 
skull,  80  that  the  patieut  in  1 
the  couch.     When  tliis  is  doo' 
which  arises  horn  muscular  an 
exerdsed  agaiust  morbidly  se 
ceases,  and  the  full  benefits  i 
rest  are  obtuned.     I  saw  a  i 
remarks  a  Bh<Mrt  time  since  i 
whose  hip-jointa  had  become 
lysis  of  some  of  thn  6>" — 
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snrfiuKj  whilst  that  immediately  above  it  was  left  partially 
imrappoited.  The  consequence  of  this  arrangement  was 
the  erentual  production  of  lordosis  to  such  an  extent  as 
to  create  a  deep  indent  in  the  lumbar  region^  and  neces- 
sitate an  entire  change  in  the  form  of  the  couch. 


Gymnastics  of  the  Spine, 


Gymnastics  constitute  one  of  the  mort  important  means 
we  poeaeas  for  remedying  spinal  debility  and  distortion. 
Within  the  past  thirty  years  tmerel  attempts  have  been 
made  to  reduce  those  jMncular  exercises  to  a  system^ 
which  have  been  Isvnd  most  beneficial  for  the  treatment 
of  defarmilMi.  Foremost  among  the  workers  who  have 
jompift  this  end  must  be  named  Ling,  Roth,  Greorgii, 
t!hioeso,  and  Heine.  In  many  cases  of  slight  or  incipient 
spinal  debility  or  deformity,  gymnastics  alone  will  prove 
sufficient  to  rectify  the  evil ;  but,  as  a  rule,  they  are  found 
most  beneficial  when  used  in  combination  with  mechanical 
support* 

Gymnastics  have  been  much  more  extensively  used  for 
thenqpeutical  purposes  on  the  Continent  than  in  this 
country.  A  few  years  ago  I  visited  the  most  celebrated 
orthopaedic  establishments  of  Vienna,  Dresden,  Berlin, 
Stntgard,  Caansdat,  Munich,  Paris,  Brussels,  &c.,  in 
which  gymnastics  were  specially  employed  for  the  treat- 
ment of  deformities,  and  found  that  almost  without  excep- 
tion the  successes  obtained  in  these  establishments  arose 
jErom  a  judicious  combination  of  gymnastics  with  mecha- 
nical support.*    The  gymnastic  appliances  made  use  of 

*  On  renaming  to  England  I  had  a  gymnasiam  boUt  capable  of  re- 
eeiTing  ilitjr  patients,  and  for  nearly  four  yean  carefblly  tested  the  value 
of  gynmastics  in  oombination  with  mechanical  appliances,  and  with  the 
bfitniQita. 
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M'crc  of  the  simplest  order,  consisting  of  a  horizontal 
hand-swing,  an  inclined  ladder,  a  few  parallel  bars,  and 
some  knotted  ropes  depending  from  the  ceiling.  With 
these  slight  aids  almost  every  variety  of  gymnastic  move- 
ment was  performed. 

It  is  no  part  of  my  purpose  to  enter  into  a  detailed 
description  of  one  or  other  of  the  elaborate  systems  of 
gymnastics  which  have  been  suggested  for  the  treatment 
of  spinal  deformities.  These  systems,  as  a  role,  require 
the  constant  presence  of  the  master  for  their  effectual 
practice.  I  would  rather  refer  to  the  special  works  which 
have  been  written  on  the  subject. 

My  present  object  is  to  explain  the  nature  and  construc- 
tion of  such  gymnastic  appliances  as  have  been  found 
most  useful  as  adjuncts  to  the  treatment  of  spinal  distor- 
tions, and  to  illustrate  their  ordinary  uses. 

Among  the  simplest  may  be  mentioned  the  horizontal 
hand-swing,  which  is  constructed  as  follows :  Two  ropes 
of  equal  length,  firmly  secured  to  the  ceiling  of  a  room, 
carry  at  their  lower  extremities  a  polished  wooden  hori- 
zontal rod,  sufficiently  thick  to  be  grasped  firmly  by  the 
hands  of  the  patient  when  standing  on  tip-toe.  This  form 
of  apparatus  is  intended  to  exercise  the  muscles  of  the 
spine  and  chest  and  expand  the  vertebral  ligaments,  thus 
increasing  the  mobility  of  the  column,  and  its  value  arises 
from  the  necessary  employment  of  a  considerable  amount 
of  muscular  power  in  swinging  the  body  backwards  and 
forwards,  whilst  suspended  by  the  hands.  When,  however, 
spinal  curvature  has  assumed  a  permanent  character,  the 
single  horizontal  bar  seldom  accomplishes  any  satisfactory 
result.  For  this  class  of  cases  I  have  devised  a  modifica- 
tion of  the  hand -swing,  so  constructed  as  to  induce  an 
expansion  of  the  arcs  of  spinal  curvature,  whilst  those 
mu8cle8  which  exist  withiu  tVve  eoucavities  are  more  power- 
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:ercised  than  their  stronger  antagonists.  By  this 
;ment^  the  muscles  previously  debilitated,  are 
brought  into  play;  and  the  objection  frequently 
igainst  gymnastic  treatment  in  spinal  deformity, 
,  that  it  brings  into  operation  those  muscles  which 
3ady  acting  too  strongly,  is,  to  a  great  extent,  set 
To  accomplish  this  end,  two  horizontal  rods  are 
d,  arranged  as  represented  in  the  following  drawing 
52). 

n  the  patient  begins  to  swing  the  body,  the  arm  on 
cave  side  of  the  deformity  is  raised  beyond  the  level 


Fig.  152. 


>pposite  hand,  and  thus  produces  a  considerable 

of  activity  in  those  muscles  (a)  which  act  within 

»vity  of  the  curve;  whilst,  owing  to  the  flexed  and 
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almost  rigid  position  of  the  dBpressed  hand  (c),  thoM 
mnscleB  (b)  situated  on  the  conTezity  of  the  caire  are  left 
almost  entirely  at  rest.  By  sedaloasly  maintaining  tlui 
system  of  exercise,  in  conjunction  with  mechanical  snppoc^ 
vertical  eqoilibriam  may  be  gradaally  restoredj  vfailit  die 
health  of  the  patient  is  invariably  improved.  Thia  kind  of 
swing  is  employed  in  cases  of  ordinary  permanent  cana> 
tnre ;  but  where  an  aggravated  amount  of  diatortion  exi^ 
it  is  customary  to  advise  the  use  of  an  appliance  (f^.  153] 


which  consists  of  two  wooden  handles  fixed  to  powerfnl 
india-rubber  cords.  One  of  these  cords  acts  in  s  vertical, 
the  other  a  horizontal  direction ;  the  reason  for  this  being, 
that  the  hand  (a)  corresponding  with  the  concavity  of  the 
dorsal  curve  (a)  should  be  raised,  whilst  that  which  corre- 
sponds to  the  convexity  (c)  should  be  laterally  extended. 
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means  the  attenaated  muscles  situated  within  the 
concaTity  of  the  dorsal  curve  are  exercised  without  danger 
rf  oppontion  from  their  stronger  antagonists. 

When  the  left  hand  is  drawn  downwards  it  brings  into 
idion  the  muscles  belonging  to  the  dorsal  concavity^  while, 
M  the  right  hand  firmly  grasps  the  horizontal  elastic  cord^ 
those  muscles  situated  upon  the  convexity  are  held  in  a 
comparatively  quiescent  state.  If  the  left  hand  were  not 
rsised^  holding  the  right  one  horizontally  would  increase 
the 'action  of  the  muscles  on  the  convexity  of  the  upper 
carve;  but  owing  to  the  oblique  position  given  to  the 
shoulders  these  muscles  remain  at  rest. 

In  cases  of  double  lateral  curvature^  accompanied  with 
debility  in  the  erectors  of  the  spine,  the  appliance  generally 
employed  is  in  the  form  of  two  strong  elastic  cords  secured 
to  the  floor,  and  carrying  handles  so  arranged  that  the 
patient  has  to  stoop  forward  to  reach  them.  On  raising 
tbe  body,  the  longissimus  dorsi  and  sacro-lumbalis  muscles 
ire  powerfully  exercised,  which  is  the  object  sought. 

This  movement  (Fig.  154)  being  somewhat  similar  to  that 
employed  by  the  upper  workman  in  using  the  great  double- 
liuided  saw,  has  received  the  inelegant  designation  of 
"the  top-sawyer  exercise.'^ 

The  foregoing  appliances  are  more  or  less  valuable 
according  to  the  cases  for  which  they  are  employed ;  but, 
unless  used  with  a  certain  amount  of  judgment  aud  care, 
there  is  some  risk  of  their  accidentally  increasing  the  cur- 
vature, by  unduly  exercising  muscles  already  acting  too 
forcibly. 

To  guard  against  the  chance  of  this  occurrence,  I  have 
contrived  various  forms  of  portable  gymnasium,  one 
especially  being  so  planned  that  every  movement  is  regis- 
tered upon  a  dial  plate.  The  patient  is  thus  enabled  to 
perform  with  certainty  whatever  exercise  may  have  been 
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directed  by  the  pliyBician,  aud  all  chance  of  accideotil 
mischief  from  over  muscular  exertiou  is  preveuted.  To  uir 
one  who  has  wituessed  the  jaded  look  vhich  follows  ton; 
Fia.  164. 


continued  exercise  under  the  auspices  of  the  school  drill 
sergeant,  the  power  of  estimating  with  certunty  the 
amount  of  mnscular  force  expended,  and  apportioning  it  to 
the  physical  resources  of  the  patient,  must  recommend  itself 
^'ith  considerable  force.  An  additional  advantage  is,  that 
whilst  the  same  apparatus  is  applicable  for  every  variety  of 
spinal  distortion,  it  is  also  available  as  a  gymnasium  in 
which  those  members  of  a  family  who  have  no  need  of  ex- 
ercising their  miisclea  for  the  relief  of  a  deformity  can  yet 
improve  their  health,  symmetry,  and  strength,  by  amusing 
themselves  with  the  endless  but  simple  exercises  for  which 
it  is  adapted. 

The  "gymnasium"  (Fig.  155]  consists  of  a  square 
wooden  frame,  having  a  double  back  within  which  the 
weights  and  pulleys  which  govern  the  action  of  the  re- 
spective cords  are  concealed,  thus  adding  to  the  elegance  of 
the  structure,  and  preserving  the  apparatus  from  accidental 
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derangement.  Within  the  centre  of  this  frame  is  a  lett 
capable  of  being  raised  or  lowered  to  suit  the  patient'i 
height,  and  with  its  surface  so  inclined  that  the  bodj 
simply  rests  against  it  in  a  semi-erect  posture  and  ctn  be 
fixed  by  a  strap  passing  around  the  hips.  Extending  from 
the  two  front  pillars  are  three  double  arches  of  metal,  cme 
at  each  side,  and  a  third  in  the  front.  These  arches  give 
attachment,  by  means  of  loose  pullies,  to  cords,  which 
communicate  with  other  pulleys  hid  in  the  back  of  the 
apparatus.  Connected  with  these  cords  are  handles. 
Over  the  head  a  cross-bar  affords  attachment  to  other 
pulleys  and  handles,  also  to  a  trapeze,  and,  when  needed,  a 
chin-strap.  Besides  these  appurtenances  there  are  two 
handles  at  the  feet  connected  with  weighted  cords  and 
pulleys,  also  two  pedals  similarly  arranged.  To  the 
weighted  cords  of  the  lateral  arches  webbing  bands  can  be 
attached  when  needed. 

In  this  arrangement  of  pulleys,  it  will  be  perceiTcd  that 
the  patient  has  the  power  of  drawing  the  handles  towards 
her  in  all  directions,  and  consequently  has  every  variety  of 
movement  within  grasp.  The  drawing  shows  the  appa- 
ratus in  use  as  an  ordinary  gjrmnasium.'^ 

The  peculiarity  of  this  arrangement  is  that  the  body  of 
the  patient  becomes  the  fixed  point  or  centre  towards 
which  all  the  various  movements  are  made;  hence  no 
awkwardness  of  position  can  occur  in  performing  any  of 
the  exercises,  as  they  are  simply  carried  out  by  outstretch- 
ing the  hand  and  seizing  such  handles  as  are  required, 
whilst  the  body  itself  remains  erect  and  almost  stationary. 
I  also  judged  that  the  arcs  of  spinal  curvature  must  be  ex- 

^  This  form  of  gymnasiam  was  used  for  some  time  at  the  National 
Hospital  for  Paralyna  and  Epilepsy,  by  Dr.  Raddiflfb.  At  this  institntion 
a  complete  gymnasium  has  been  fitted  up  with  the  appllancea  mentioned 
in  this  work  under  the  especial  supervision  of  Mr.  J.  Mk  Baddiffe. 
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ided  concnrrenily  with  the  muscles  placed  within  their 

icavities  being  bronght  into  action^  and  that  the  whole 
inal  coloiKm  should  be  slightly  extended^  so  as  to  remove 
le  vertical  weight  of  the  head  and  shoulders  from  the 
Atervertebral  cartilages. 

To  accomplish  the  first  requisition^  the  apparatus  is 
made  to  receive  the  patient  in  its  centre  in  a  half-erect 
poatare,  that  is  to  say^  neither  sitting  nor  standing ;  but 
with  the  pelvis  resting  against  an  inclined  seat,  and  fixed 
to  it  by  a  padded  band^  which  thus  secures  firmness  of 
lemtance  in  anticipation  of  the  exercises  about  to  be 
vndertaken. 

To  carry  out  the  second  idea,  I  have  arranged  the 
webbing  bands  referred  to,  so  that  one  may  press  upon  the 
arc  of  the  dorsal,  and  the  other  upon  the  arc  of  the  lumbar 
curve,  the  bands  being  fixed  to  opposite  sides  of  the  me- 
dianism,  and  weighted  in  proportion  to  the  resistance 
offered  by  the  several  curves.  By  this  arrangement  the 
patient  moves  and  breathes  freely,  notwithstanding  that 
the  spinal  arcs  are  compressed  at  their  centres,  and  ex- 
panded at  their  extremities  by  the  weighted  elastic  bands. 
Lastly,  the  head  of  the  patient  is  secured  in  a  little  padded 
chin-strap,  fixed  by  an  elastic  band  to  the  upper  part  of 
the  apparatus;  the  effect  of  which  is  to  entirely  remove 
;  the  weight  of  the  head  from  the  intervertebral  substances, 
and  thus  aid  the  lateral  webbing  bands  in  expanding  the 
arcs  of  curvature.  Thus  fixed  in  the  centre  of  the  mecha- 
Dism,  the  body  preserves  a  perfect  degree  of  equilibrium, 
and  is  brought  as  nearly  as  possible  to  a  straight  line, 
vhich  in  a  distorted  figure  is  one  of  the  first  points  to  be 
arrived  at. 

By  acting  against  the  natural  tendency  of  a  deformed 
spine  to  increase  its  arcs  of  curvature,  the  muscles  on  the 
oonvexities  of  the    curves   become   relaxed,  and    their 
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resistance  to  their  weaker  antagonists  is  diminished.  Aii( 
by  extending  the  spine  between  the  occiput  and  pelvis,  & 
effected  by  the  chin-strap^  a  certain  amount  of  tensioi 
upon  the  debilitated  muscles  situated  within  the  concavi 
ties  of  the  curves  is  brought  about  and  their  contractility 
called  into  action. 

These  points  are  entirely  novel  in  the  treatment  of  spina 
curvature  by  gymnastic  exercises. 

An  important  feature  of  this  arrangement  is,  that  as  th( 
webbing  bands  are  always  acted  upon  by  weights,  thi 
movements  of  the  arms  and  hands  tend  to  unfold  th) 
spinal  arcs  of  curvature,  whilst  the  necessary  exercise  fo 
strengthening  the  muscles  remains  unimpeded. 

The  following  drawing  (Pig.  156)  represents  one  of  tb 
most  useful  exercises  in  cases  of  double  lateral  curvatui 
— viz.,  one  arm  upraised  and  the  other  extended. 

It  will  be  seen  that  the  patient's  pelvis  is  fixed  by  a  stra 
to  the  seat ;  whilst  over  the  arc  of  the  dorsal  curve,  ar 
acting  in  a  direction  calculated  to  diminish  it,  a  bar 
passes  which  is  attached  to  the  side  of  the  apparatu 
Another  band  is  also  placed  on  the  opposite  side  of  tl 
body  over  the  lumbar  curve,  and  similarly  fastened  to  tl 
side.  Both  bands  are  acted  upon  by  weights  careful 
proportioned  to  the  degree  of  curvature.  The  head  res 
in  a  padded  band.  The  left  hand  is  perceived  to  be  rais< 
for  the  purpose  of  pulling  downwards  a  weight,  and  thi 
exercising  the  muscles  on  the  concavity  of  the  dors 
curve.  The  right  hand  is  laterally  extended,  so  that  tl 
muscles  in  the  concavity  of  the  lumbar  curve  may  also  1 
brought  into  action. 

These  appliances  are  excellent  when  under  the  superii 
tendence  of  a  medical  gymnast,  but  as  that  is  not  alwa; 
possible  to  obtain,  their  application  has  had  a  mu( 
more  limited  sphere  of  action  than  that  to  wliich  the 
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nlue  onght  to  entitle  them.  To  meet  this  difficulty  I 
biTe  inyented  a  gymnasium,  in  which  every  movement 
ii  chronicled  upon  a  dial  plate,  and,  what  is  still  more 
nportant,  the  unount  of  force  needed  to  move  its  various 


porta  can  be  augmented  by  simply  turning  a  small  handle 
regulated  by  a  key. 

In  originally  planning  this  piece  of  mechanism  I  wax 
led  to  think  that,  instead  of  the  huge  and  ungainly  objcctK 
ordinarily  constructed  for  the  purpose  of  enabling  gym- 
nastic exercises  to  be  performed,  an  elegant  shape  might 
be  given  and  a  use  obtained  even  greater  than  that  of  a 
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mere  calisthenic  apparatus ;  and  as  the  apparatus  is  gene- 
rally required  for  the  youngs  whose  studies  are  neoeisarilf 
interrupted  if  they  are  compelled  to  leare  their  study  or 
school-room  when  exercises  have  to  be  taken,  I  strove  to 
utilise  it  in   such   a   manner   that   it    should   form  an 
indispensable  part  of  school-room  furniture.    By  this  means 
I  thought  that  gymnastics  were  more  likely  to  be  made 
one  of  the   daily  duties  of  the  young,  whilst  passing 
through  their  course  of  educational  acquirements,  than  if 
it  were  regarded  as  a  sentence  of  banishment  to  some 
desolate  part  of  the  house  where  the  ropea  and  pulleys 
could  be  fixed  without  attracting  attention  by  their  oddity 
of  arrangement. 

The  form  adopted  has  been  that  of  a  book-case  or 
library^  the  shelves  of  which  can  be  stored  with  the 
necessary  literature  of  the  school-room,  whilst  when  it  is 
needed  for  its  especial  purpose  the  handles  and  elastic  cords 
arc  ever  ready  in  their  definite  and  right  position. 

The  apparatus  (Fig.  157)  consists  of  a  handsome  polished 
walnut-wood  frame,  the  interior  of  which  is  shap^  some- 
what like  a  cross,  in  the  centre  of  which  is  a  circular  dial- 
plate  with  three  rows  of  figures,  and  the  recesses  are  filled 
with  books.  On  the  vertical  portion  of  the  cross  are 
arranged  four  handles,  each  of  which  communicates  with 
a  wheel  governed  by  a  powerful  elastic  cord,  whilst  at  the 
upper  part  a  rod  called  a  trapeze  is  suspended.  The  lower 
portion  is  furnished  with  two  treddles  for  the  use  of  the 
feet,  and  these  treddles,  when  moved  by  the  feet,  register 
the  weight  of  the  patient. 

At  the  transverse  part  of  the  cross  four  other  handles 
are  placed,  every  movement  of  which,  when  pulled  during 
the  exercises,  is  chronicled  by  the  dial-plate.  Two  rods 
spring  from  the  top  edges  of  the  case  for  patients  to 
awing  on  by  their  hands. 
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I  HftTing  thus  briefly  described  the  form  of  this  library- 

gprnasiam,  I  will  proceed  to  sbow.its  utility  by  an  example. 


Suppose  a  patient  affected  by  ordinary  lateral  curvutiirt; 
to  be  the  person  about  to  commence  exercises.  She  would 
ttaad  in  front  of  the  book-case,  and,  having  the  dial-plate 
before  her  face,  raise  her  left  hand  and  take  bold  of  the 
handle  just  above  her  head  [No.  1),  whilst  the  right  hand 
would  be  extended  and  grasp  the  handle  No.  8.  On 
puUiug  these,  the  one  downwards  and  the  other  towards 
her,  the  dial-plate  would  at  once  register  the  number  of 
pounds'  power  she  was  exercising ;  hence,  if  (as  in  a  case  oi 
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the  kind  it  would  be)  it  were  expedient  for  her  to  continue 
^or  a  certain  period  the  exercises  with  her  hands  in  the 
position  just  named,  and  then,  for  the  purpose  of  especially 
exercising  the  weakened  muscles  on  the  concavity  of  the 
curve,  she  were  to  be  desired  to  use  the  upper  handle  for 
a  still  longer  period,  the  mode  of  arrangement  would  be  as 
follows.  On  looking  at  the  dial,  she  would  read  that  the 
united  action  of  both  hands  had  enabled  her  to  .move  the 
cords  and  pulleys  ten  times  at  fifteen  pounds  each  stroke. 
The  left  hand  being  then  solely  used  for  ten  times,  she 
would  be  rendered  aware  that  the  exact  sum  of  300  lb.  had 
been  used  in  employing  the  muscles  of  the  left  and 
weakened  side  to  150  lb.  on  the  stronger  side.  This,  which 
is  but  a  rough  illustration,  furnishes  an  example  of  the 
whole  thing,  and  how  easy  it  therefore  becomes  for  a 
surgeon  or  physician  in  his  consulting  room,  on  examining 
a  young  lady^s  spine,  to  write  out  his  instructions  in  such 
a  manner  that  the  proper  muscles  shall  be  assured  exer- 
cise, and,  what  is  of  more  importance,  with  the  due 
degree  of  force.  As  also  the  treddles  not  only  admit 
of  the  muscles  of  the  legs  being  exercised,  but  show 
the  weight  of  the  patient,  it  also  becomes  easy  for  the 
])hysician  to  ascertain  how  far  the  exercises  agree  with  the 
patient  by  knowing  the  daily  increase  or  decrease  of  weight 
since  they  have  been  taken. 

Apart  from  its  therapeutic  value  as  a  gymnasium  for 
special  patients,  this  apparatus  is  also  a  valuable  hygienic 
means  for  the  entire  members  of  the  family. 

In  the  original  edition  of  "  Orthopraxy,''  four  elaborate 
tables  were  given  of  the  mechanical  use  to  which  the 
vertebral  muscles  were  adapted,  their  action  ascertained, 
and  their  relation  to  spinal  curvature  suggested.  This  was 
done  under  an  impression  that  they  might  prove  of  assist- 
ance to  those  who  w\%\ied  to  ^ta^loy  ^mnastics  to  the 
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ipiDe,  not  only  in  a  therapeutic  sense^  but  on  a  large 
Kale  for  general  physical  education. 

Carefully  as  these  were  planned,  they  needed  practical 
demonstration,  and  therefore  occupied,  without  fulfilling 
their  end,  a  large  space  in  a  work  considerably  extended 
beyond  its  originally  intended  limits.  I  have  therefore 
judged  it  expedient  to  expunge  the  whole  of  that  part 
which  relates  to  this  branch  of  the  subject,  and  am  the 
more  led  to  do  so  from  the  advice,  offered  in  a  spirit  of 
much  kindness,  by  more  than  one  reviewer  durinj? 
the  time  the  work  was  first  noticed.  I  am  bound 
to  state  that  the  tables  cost  considerable  time  and  pains- 
taking to  collate,  but  I  fully  admit  their  value  to  have 
been  more  theoretical  than  suited  the  practical  require- 
utents  of  a  work  like  the  present. 


2.  Rupture. 

Bx^ture  {hernia)  is  a  protrusion  of  the  intestines  beyond 
the  normal  limits  of  the  abdominal  cavity.  Certain  parts 
of  the  abdominal  walls  are  less  strong  than  others.  These 
are  apt  to  yield  to  the  pressure  of  the  bowels  from  within 
outwards.  The  containing  walls  bulge,  and  a  pouch  is 
formed,  into  which  a  fold  of  intestine  escapes.  This 
frequently  occurs  suddenly,  hence  the  term  rupture  as 
signifying  a  breaking  through  of  the  abdominal  wall. 

The  parts  of  the  abdomen  where  rupture  is  most  apt  to 
occur  are  the  groin,  where  the  spermatic  blood-vessels 
escape  from  the  cavity ;  the  hollow  of  the  thigh,  where 
the  blood-vessels  supplying  the  lower  extremities  leave  the 
abdomen,  the  navel,  and  certain  less  definitely  circum- 
scribed portions  of  the  anterior  wall.     When  a  rupture 


;>2()  DEBILITIES. 

occurs  in  the  groin  it  is  known  as  inguinal;  when  in  tk 
hollow  of  the  thigh^  ss  femoral;  when  at  the  navel,  « 
timhilical ;  and  when  at  any  other  portion  of  the  anteiior 
abdominal  wall,  as  ventral. 

Other  forms  of  rupture  also  occur.  The  bowel  m^ 
force  a  way  between  the  bladder  and  rectum,  forming  i 
tumour  in  the  perinseum  (perineal  rvpiure) ;  or  it  m^ 
descend  into  the  vagina  [vaginal  rupture) ;  or  it  may  find 
a  way  into  the  pudendum  {labial  or  pudendal  rupturi)  \  ct 
it  may  obtain  a  passage  through  the  obturator 
[obturator  or  thyroid  rupture) ;  or  sciatic  notch 
rupture) .  Finally^  a  fold  of  bowel  is  sometimes  forod 
til  rough  the  diaphragm  [diaphragmatic  rupture). 

Rupture  is  a  serious  drawback  to  the  physical  efficiency 
of  an  individual.  At  any  moment  the  protruded  bovd 
may  become  strangulated,  and  imminent  danger  to  life 
()C(>'ur.  To  obviate  this  danger,  as  well  as  to  place  the 
ruptured  wall  of  the  abdomen  in  the  most  favorable  con- 
dition for  a  recovery  of  its  resisting  powers  to  intestinal 
])rossure,  mechanical  aid  is  needed;  an  artificial  support 
must  be  substituted  for  the  defective  resistance  of  the 
abdominal  wall ;  and  the  construction  of  such  a  support 
is  a  question  coming  strictly  within  the  province  of  the 
ortho|)ractic  mechanician. 

In  devising  an  instrument  for  restraining  a  rupture,  the 
mechanician  has  to  consider  the  direction  of  the  protra* 
sion,  its  bulk  (which  may  vary  from  the  size  of  a  wabot 
to  that  of  a  child's  head),  and  the  magnitude  and  form  of 
the  aperture  through  which  the  protruded  bowel  passes. 
The  pressure  is  sometimes  complicated  by  the  existence  of 
more  than  one  rupture  in  the  same  individual.  I  hsre 
had  to  contend  with  a  case  in  which  the  patient  suffered 
from  right  inguinal,  left  femoral,  an  umbilical  and  a 
ventral  rupture  at  tVie  ^am^\.\m^.   TKe  late  Louis  Philippe 
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had  double  inguinal  and  an  umbilical  rupture  at  tlie  period 
of  his  decease. 

The  various  instruments  which  have  been  designed  to 
meet  the  foregoing  requirements  have  been  termed  trusses. 
To  imMM  is  to  bind  or  pack  close ;  to  skewer  or  to  make 
&8t  To  truss  up  is  to  make  close  or  tight.  And  so  a 
truss  is  the  means  of  binding  or  making  close  or  tight. 

I  shall  now  describe  the  different  trusses  which  have 
been  invented  for  the  treatment  of  the  various  forms  of 
npturej  toucliing  only  so  far  upon  surgical  and  anatomical 
details  as  will  be  absolutely  necessary  to  show  the  con- 
straction  of  the  instruments  and  their  mode  of  application. 
The  following  arrangement  will  be  adopted : — 

A.  Inguinal  Kufture. 

(a)  Scrotal  Rupture. 

(b)  Congenital  Rupture. 

B.  Femoral  Rupture. 
c.  Umbilical  Rupture. 

D.  Ventral  Rupture. 

E.  Vaginal  Rupture. 

F.  Rectal  and  Perineal  Rupture. 

0.  Pudendal  Rupture. 
H.  Obturator  Rupture. 

1.  IscHiATic  Rupture. 

Diaphragmatic  rupture  is  beyond  the  reach  of  mecha- 
nical aid. 

A.  Inguinal  rupture. — This  variety  of  rupture  varies  in 
nxe  from  a  small  nut  to  a  hen's  egg.  It  may  occur  on 
one  side  only  or  on  both  sides.  It  may  be  direct  or  oblique. 
It  is  called  direct  when  the  bowel  is  forced  directly  from 
the  abdomen  through  the  external  abdominal  ring;  oblique, 
vhen,  entering  the  external  ring^  it  passes  down  the  in- 
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guinal  canal^  and  so  appears  at  and  passes  tbroagb  the 
external  ring.  When  the  rupture  does  not  project  through 
the  external  ring,  but  occupies  the  inguinal  canal,  it  is 
known  as  a  bubonocele. 

The  course  of  a  direct  inguinal  rupture  is  in  a  straight 
line  from  before  forwards ;  of  an  oblique  inguinal  rapture, 
firsts  with  an  inclination  downwards  towards  the  middle 
line  of  the  body,  following  the  direction  of  the  ingainal 
canal,  then  outwards  through  the  external  abdominal 
ring,  finally  downwards  towards  the  scrotum. 

In  reducing  a  rupture  by  the  taxis  pressure  must  be 
applied  in  the  opposite  direction  to  that  taken  by  the 
bowel;  and  a  truss  approaches  perfection  most  nearly 
when  it  is  so  constructed  as  to  keep  up  a  permanent  pres- 
sure in  the  line  or  lines  of  action  adopted  in  using  the 
taxis. 

In  applying  the  taxis  a  more  accurate  knowledge  of  the 
mechanical  requirements  of  the  case  will  be  obtained  if 
the  patient  can  be  kept  erect,  and  the  bowel  be  returned 
while  he  is  in  this  position.  This,  howeyer,  is  impracti- 
cable, as  a  rule,  when  the  rupture  is  of  old  standing,  and 
the  hernial  ring  much  dilated.  When  any  difficulty  is 
experienced  it  is  requisite  that  the  patient  should  be  placed 
upon  his  baek  and  the  legs  flexed,  the  thigh  on  the  side 
of  the  rupture  being,  moreover,  brought  slightly  towards 
the  opposite  thigh.  In  this  position  the  tissues  beneath 
which  the  protruding  bowel  passes  are  relaxed.  For 
twenty  years  I  have  found  great  advantage  from  using 
a  sofa,  which  I  have  had  specially  constructed  to  facilitate 
the  application  of  the  taxis.  The  ends  are  so  arranged 
that  the  patient  being  laid  upon  his  back  with  the  legs 
placed  over  one  extremity,  he  is  in  a  position  best  suited 
for  the  reduction  of  the  rupture,  and  less  irksome  to  him- 
self than  if  the  legs  were  supported  by  the  hand.    The 


fbUowiag    diBwing  (Fig.    158)  represents  the   sofa    and 
pontion  of  the  patient. 


Wlien  a  mptare  is  small  the  simplest  mechanical 
vnuigenieiit  often  suSSces  to  restrain  the  further  pro- 
tndon  of  the  bowel.  But  the  difficulty  of  control  in< 
mm  ID  direct  proportion  to  the  bulk  of  the  rupture. 

lie  earliest  truss  constructed  for  inguinal  hernia  was  a 
Inad  hand  of  leather  or  other  material,  which  passed 
uoimd  the  peltis  and  secured  a  thick  pad  above  the  aperture 
tbnnigh  which  the  bowel  protruded.     Several  attempts 
We  recently  been  made  to  revive  this  form  of  truss,  the 
ooljr  difference  being  the  addition   of  an  elastic  india- 
nbber  strap  beneath  the  periDseum,  the  tension  of  which 
ii  extremely  disagreeable,  whilst  if  it  be  loosely  fastened 
ibe  hernia  immediately  escapes.     It  may  have  proved  effi- 
csckms  in  relieving  any  small  direct  ruptures  and  bubo- 
noceles, but  it  is  an  exceedingly  untrustworthy  arrange- 
meot.     It  is  impossible  to  fix  the  pad  so  as  to  secure  that 
d^ree  of  pressure  upon  the  aperture  of  protnision,  in  ali 
positjons  of  the  patient's  body,  which  is  necessary  fully 
to  restrain  the  rupture.     It  is  a  dangerous  instrument, 
giring  the  appearance  without  the  reality  of  relief. 

This  crude   arrangement  was  long  the  only  form   of 
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rawing  (Fig.  159)  of  Sheldrake's  truss  is  copied  from  his 
ork  ^Observations  an  the  Treatment  of  Ruptures,  and  the  De- 
Ttp/ion  of  on  Improved  Elastic  Truss/  1784.     It  will  be 
cen  to  represent  faithfully^  the  common  trusses  now  in  use. 
From  the  time  of  Sheldrake  and  the  adoption  of  the 
teal  springs  the  varieties  in  the  construction  of  trusses 
lave  been  almost  innumerable.     By  the  spring  a  firm  and 
finable  pressure  of  the  pad  of  the  truss  upon  the  aper- 
ture of  protrusion  of  the  bowel  could  be  in  a  great  mea- 
Bore  secured.     But  in  the  adaptation  of  the  spring  to  its 
peculiar  purpose  an  immense  field  was  open  to  the  exer- 
dae  of  ingenuity.      Almost    every  surgical   instrument 
maker  of  repute  during  the  last  fifty  years  has  introduced 
wme  modification  in  the  form  of  the  spring  or  the  con- 
itnction  of  the  pad.     To  describe  the  series  of  modifica- 
tbns  would  be  as  wearisome  as  uninstructive.     Attention 
ril  be  given  solely  to  those  forms  of  trusses  which  have 
best  stood  the  test  of  practice  or  which  are  most  popular. 
Foremost  among  these,  after  Sheldrake's  truss,  is  one 
iuTcnted  by  Messrs.  Salmon  and  Ody.     The  peculiarities 
of  this  truss  are  as  follows  : — (1)  The  spring  extends  from 
tie  centre  of  the  spine  across  the  abdomen  to  the  hernial 
ring — the  truss  being  so  arranged  that  it  passes  round 
tie  opposite  half  of  the  body  to  that  on  which  the  rupture 

Qrention,  not  knowing,  says  the  Edinburgh  writer,  that  spring  trusses 
rere  commonly  used  in  this  country. 

In  1764  a  Mr.  Bhikie,  who  had  lived  long  in  France,  came  to  London 
id  offered  his  invention,  as  be  caUed  it,  to  public  notice,  publishing  a 
oaU  pamphlet  in  which  the  principles  upon  which  his  trusses  were  con- 
flicted had  description.  Finding,  however,  that  the  plan  had  long  been 
loplady  be  shortly  returned  to  the  Continent,  his  character  displaying,  as 
quaint  writer  of  the  period  i  emar^cs,  much  ingenuity,  bat  more  modesty. 
>  ia»  however,  by  no  means  improbable  that  the  discomfort  occasioned  by 
eel  tmases  had  produced  almost  simultaneous  inventive  remedy,  which 
m  imperfect  means  of  international  communication  in  those  days  pre- 
tnted  from  becoming  mutually  known  to  the  various  inventors. 


332 


DEBILITIES. 


occurs  (Fig.  160).  (2)  The  pad  is  attached  to  a  ball-aDd- 
socket  joint,  so  that  it  may  more  accurately  follow  tk 
motions  of  the  trunk.  For  simple  cases  this  is  an  ad- 
mirable form  of  truss,  and  is  sfill  deservedly  held  in  high 
estimation.  The  double  truss  made  on  this  plan  is  shown 
in  Fig.  161. 

Fio.  160. 


Another  variety  of  truss  which  has  obtained  wide  popa- 
larity  was  invented  by  Mr.  Coles  (Fig.  162).     This  trow 
was  highly  lauded  by  Mr.  Cobbett,  the  economist,  who 
suffered  from  inguinal  hernia.     The  spring  differs  little  in 
form  from  that  of  Salmon  and  Ody,  but  it  is  applied  to 
the  side  of  the  body  on  which  the  rupture  occurs.    The 
speciality  of  construction  is  in  the  pad,  and  upon  this 
depends  the  patent  right  of  the  instrument.     It  is  pear- 
shaped,  and  contains  within  it  a  flat,  helical  spring,  which 
performs  the  same  function  as  the  ball-and-socket  joint, 
but  retains  the  pad  more   accurately  fixed  against  the 
hernial  ring.    This  is  an  excellent  light  truss  in  ordinary 
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cases.     But  both  Coles',  and  Salmon  and  Ody's  truss  are 
otqectionable  in  so  far  as,  from  the  action  of  the  helical 


Fig.  161. ♦ 


^  I 


spring  and  the  ball-and-socket  joint,  the  pad  tends  to  bury 
itself  in  the  wall  of  the  abdomen  and  so  enlarge  the  aper- 
ture of  protrusion  of  the  rupture. 

A  truss  invented  and  patented  some  years  ago  by  Dr.  Tod 
is  constructed  upon  a  different  principle.  An  attempt  has 
recently  been  made  by  a  London  mechanist  to  revive  the 
principle  of  fabrication  of  this  truss,  apparently  in  ignorance 
that  it  was  already  the  subject  of  a  patent  right,  and  more- 
over that^  notwithstanding  its  ingenuity,  it  is  but  the  re- 
vival of  an  invention  published,  opposed,  but  eventually 
largely  adopted  more  than  fifty  years  ago.  Dr.  Tod's  truss 
(Fig.  163)  consists  of  a  spring  which  passes  over  the  crest 

*  The  artiit  has  aoddentally  represented  this  truss  and  that  of  Coles 
with  obBqve  springs  passing  over  the  ilinm,  whereas  they  are  almost 
boriiofital  and  cross  the  gluteal  muscles. 
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of  the  ilium^  and  not  below  it  across  the  gluteal  nrnsdo. 
He  also  adopted  a  small  pad^  and  his  notion  was  that  I7 
the  position  of  the  spring  a  more  direct  control  wti 
obtained  over  the  internal  abdominal  ring.  It  is  doubtfnl 
whether  the  advantage  gained  from  this  arrangement  is 

Fio.  162  • 


not  seriously  damaged  by  the  diminished  size  of  the  pad, 
in  consequence  of  its  tending  to  dilate  the  hernial  orifice, 
but  in  re-introducing  an  oblique  spring  the  conception  was 
decidedly  meritorious. 

The  truss  (Fig.  163)  which  has  been  more  recently 
constructed  on  Dr.  Tod's  principle,  differs  only  in  the  kind 
of  pad — this  being  large  and  oval  in  shape  instead  of  small 
and  pyriform. 

As  an  amusing  instance  of  the  difficulty  which  is  found 

*  The  arrangement  of  a  strap  around  the  waist,  as  shown  in  the 
drawing,  is  an  exception,  it  being  adjusted  for  a  patient  who,  haring  an 
abscess  jost  above  the  hip-joint,  could  not  bear  the  slightest  tooch  upon 
that  region  where  a  CoW  truss  otdiuArlly  glasses. 
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in  designing  anything  new  in  the  form  of  trusses^  I  may 
be  permitted  to  quote  an  exact  description  of  this  modern 
apparatus,  written  by  Mr.  Sheldrake  fifty -two  years  ago.* 


Fio.  163. 


He  writes  thus  explaining  his  invention: — "The  arch  of 

tie  spring  describes  a  curve  rather  larger  than,  but  nearly 

rftiie  figure  of,  the  arch  of  the  ilium ;  the  fore  part,  which 

curies  the  pad,  is  nearly  of  the  shape  of  the  part  of  the 

tbdomen  on  which  it  is  to  press ;  while  the  pad  depresses 

tbe  integuments  till  it  closes  the   abdominal  ring,   ann 

&udly  confines  the  parts,  which,  when  extended,  form  the 

rnptnre,  in   their  natural  situations.     The  back  part  is 

made  into  a  shape  which  fits  the  part  on  which  it  is  to  lie, 

namely^  the  hinder  part  of  the  ilium  and  the  side  of  the  os 

sacmm/'     Now,  it  is  quite  evident  that  the  two  plans  are 

identical. 

The  author  from   whom  I  have  recently  quoted  alsui 

^  'Uieftil  Hints  to  those  who  are  afflicted  with  Ruptures.'     Fourth 
e£tioik    T«  Sheldrake,  1817. 
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describes  his  mode  of  adjusting  a  double  truss,  wbidi 
renders  the  similitude  much  more  apparent.  He  says—''  On 
each  side  place  a   spring  made  according  to  the  plan 
already  described ;  connect  these   springs  in  front  by  t 
cross-bar  fixed  by  a  swivel  upon  each  pad,  and  made  of  two 
pieces  joined  in  the  centre  by  two  screws,  so  madf  as  to 
vary  the  distance  between  the  pads,  and  bring  them  both 
to  their  proper  situations,  when  the  screws  may  be  fixed; 
when  this  is  done,  the  whole  front  of  the  double  truss  will 
keep  its  place  in  the  most  perfect  manner,  and  it  will  be 
almost  impossible  that  any  part  of  the  rupture  should 
come  down/'     It  is  extremely  interesting  to  find  that  the 
true  principles  upon  which  the  support  of  hernia  should  be 
founded  were  accurately  comprehended    more  than  fifty 
years  ago.     The  idea  has  evidently  been  that  in  so  con- 
structing   a    truss,   it    should    remain    undisturbed   by 
any  of  the  muscular  movements  of  the  body,  whilst  its  re- 
tractile power,  acting  in  a  direction  towards  the  centre  of 
the  iliac  arc,  agrees  mechanically  with  the  plane  in  which 
the  intestine  descends.     It  is  a  highly  scientific  device,  and 
I  question  greatly  if  anything  of  its  kind   contrived  in 
modern  time  excels  it.     An  additional  advantage  of  this 
truss  is  that  it  requires   no  thigh-strap;  hence  the  dis- 
agreeable annoyance   occasioned   by  the  moc-main  and 
other  appliances  is  entirely  obviated. 

I  may,  however,  for  the  sake  of  comparison,  introduce  a 
plan  of  American  invention  which,  to  my  personal  know- 
ledge, has  in  cases  of  great  severity  been  found  highly 
efficient.  It  consists,  as  will  be  seen  in  the  accompanying 
woodcut,  of  two  pear-shaped  pads,  joined  together  at  the 
lower  part  by  a  rod,  which  admits  of  transverse  elongation 
for  the  purpose  of  original  adjustment,  but  is  afterwards 
made  a  fixture.  At  the  centre  of  the  pads  two  steel 
springs  which  arch  outwards  are  secured,  and  terminate  in 
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a  soft  pillow  resting  just  behind  the  anterior  brim  of  the 
fdvis.  These  pillows  are  joined  together  by  a  buckle 
nd  strap  passing  over  the  sacrum  which  is  protected  by 
two  soft  cushions ;  one  on  either  side. 


Fio.  164. 


On  applying  a  truss  of  this  form,  the  pad  will  be  found 
to  possess  a  strength  and  fixity  which  appears  remarkable, 
until  the  principle  of  its  action  is  explained.  It  may  be 
thus  briefly  stated : — Owing  to  the  rigidity  of  the  arched 
metal  rod  which  connects  the  lower  part  of  the  pads  to- 
gether the  latter  are  incapable  of  the  least  lateral  separation 
at  that  point;  whilst  from  the  springs  which  are  fixed  in  the 
centre  having  an  arch-like  form,  the  act  of  drawing  these 
by  means  of  their  back-straps  close  to  the  hips  and 
towards  the  sacrum^  carries  the  whole  pad  inwards  and 
upwards,  and  exercises  a  force  against  the  hernia  sufficiently 
great  to  overcome  almost  any  attempt  at  descent. 

The  counter-resistance  is  so  much  diffused  by  means  of 
the  soft  cushions  at  the  back  as  not  to  be  appreciably  felt, 
thus  securing  a  result  in  the  treatment  of  severe  cases 
which  cannot  be  over  estimated.  The  constructive  details 
of  the  truss  require,  however,  much  care,  which  precludes 
it  from  general  adoption ;  otherwise  it  is  unquestionably 
a  most  valuable  invention. 
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I  have  omitted  to  mention  that  in  the  truss  fonncd  with 
oblique  springs  (Fig.  163)  an  excellent  appendage  is  y&j 
frcquentlj  adopted  in  the  shape  of  an  elastic  abdominil 
belt^  extending  from  the  cross  rod  which  represents  the 
pubis  and  terminating  about  two  inches  above  the  umbili- 
cus.    This  bandage  connects  the  lateral  margins  of  the 
truss  together,  and  supports  the  whole  abdominal  walbi 
imparting  a  considerable  amount  of  comfort,  for  as  a  very 
large  number  of  ruptures  are  due  to  debility  of  the  abdo- 
minal  parietes,  it   necessarily  follows   that  anv  bandage 
which  will  sustain  these^  materially  aids  the  truss,  both  in 
retaining  its  position^  and  lessening  the  pressure  needed 
for  sustaining  the  hernia.     A  very  simple  device  enables 
this  bandage  to  be  permanently  attached  to  the  truss,  and 
as  the  latter  is  only  fastened   by  one   buckle   and   that 
behind,  no  trouble   of  any  kind   is    needed  to  apply  or 
arrange  either  belt  or  truss,  which  really  form  a  compact 
and  uniform  abdomiual  support. 

Wlien  I  first  began  to  devote  attention  to  the  subject  ol 
rupture,  I  observed  that  in  the  act  of  reducing  an  inguina 
hernia  the  direction  taken  by  the  hand  was  always  up 
wards  and  inwards.     It  seemed  to  me  that  this  fact  shouh 
be  the  guide  to  the  construction  of  an  inguinal  truss.     Th 
now  common   truss   spring,  which   encircles   the   pelvi 
secured    the    inward    pressure    needed.     Accordingly 
adopted  this  form  of  spring.     But  a  modification  of  th 
pad  was  required,  in  order  to  obtain  that  upward  pressui 
which  was  to  be  desired.     This  end  I  obtained  by  actin 
upon  the  pad  by  a  convolute  spring,  like  the  fusee  of 
watch,  placed  within  it.     The  difference  in  the  arrange 
mcnt  of  the  pad  of  this  truss  and  of  that  made  by  Coles 
this : — In  the  latter  the  axis  of  the  spiral  spring  is  in 
direct  line  from  before  backwards ;  in  the  former  the  ax 
is  oblique  and  is  fixed  in  the  direction  of  the  axis  of  tl 
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d  canal.  By  this  modification  the  lower  edge  of  the 
tilted  slightly  up  so  as  effectually  to  close  the  lower 
it  of  the  hernial  ring,  and  prevent  the  rupture 
ling  beneath  the  truss.  The  truss,  which  I  have 
the  convolute  spring  truss  (Fig.  165),  answered  its 
3  well,  and  is  still  in  use. 

Fio.  1G5. 


itimes  a  hernia  is  so  difficult  to  retain  within  the 
nal  cavity  that  the  object  can  be  secured  only  by 
e  admitting  of  careful  regulation.  To  meet  this 
3  two  ratchet-wheels  have  been  adapted  to  the  pad 
truss,  by  means  of  which,  when  acted  upon  by  a 
le  direction  of  the  pad  can  be  varied  and  the 
e  increased  to  any  extent.  In  tlie  accompanying 
1  of  a  ratchet  truss,  a  button  fixed  in  the  centre  of 
i  acts  upon  the  mechanism  (Fig.  166)  in  such  a 
'  as  to  raise  the  hernia  inwards  and  upwards. 
Amott  suggested  a  means  of  securing  the  same 
by  the  aid  of  a  cliain  passing  along  the  a^rvw^* 
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This  chain  could  be  tightened  by  a  key^  so  as  to  increase 
the  pressure  of  the  spring  at  will.  . 


Fig.  166. 


But  cases  of  inguinal  rupture  are  at  times  met  witfc^ 
which   cannot   be   controlled   by   any   of  the   previously 
described  trusses.     I  have  endeavoured  to  overcome  th^ 
extreme  difficulties  occasionally  found  in  these  cases  hy 
the  construction  of  a  triple-lever  truss,  by  means  of  which 
three  different  lines  of  force  are  brought  to  bear  on  th^ 
hernial  ring.     The  following  drawing  will  best  explain  this 
kind  of  apparatus. 

A,  B,  c,  Are  three  springs  of  different  lengths,  moving 
freely  by  means  of  small  staples  on  the  margins  of  the 
triangular  pad. 

D  Is  a  soft  padded  leather  or  silk  band  passing  around 
the  pelvis,  and  containing  within  it  the  three  springs. 

E  Is  a  silk  strap  fixed  to  the  lower  spring  a. 

A  small  button  placed  m  \.Vi^  centre  of  the  pad  acts 


BIGG  S    TRIPLE-LEVER    TRUSS. 


311 


npon  the    springs,   and    on    being    turned   increases    or 
diminishes  the  pressure  upon  the  hernial  ring. 

Owing  to  the  various  lengths  and  position  of  the  springs, 
cicli  acts  in  a  different  direction  upon  the  rupture — a  tilts 
tie  lower  edge  of  the  pad  upwards ;  b  acts  equally  upon 
the  whole  surface  of  the  pad,  pressing  it  inwards  and 
upwards;  while  c  acts  upon  the  centre  of  the  pad,  forcing 
it  directly  inwards.  By  the  combined  action  of  the  three 
•prings  the  tendency  of  a  severe  rupture  to  slip  beneath 

Fig.  167. 


tlie  pad  is  effectually  controlled.  For  by  the  upwards  and 
inwards  action  given  to  the  truss,  the  lower  segment  of  the 
iemial  ring  is  more  effectually  guarded,  and  there  is  less 
chance  of  displacement  of  the  instrument. 

Although  the  steel  pelvic  spring  has  become  the  grand 
cbaracteristic  of  the  trusses  in  common  use,  certain  forms 
of  bandages  have  been  invented  in  which  the  office  of  the 
pelvic  spring  has  been  sought  to  be  obtained  by  elastic 
or  otherwise,  thus  recurring  in  principle  to  the 
fabricated  a  hundred  years  ago. 
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A  well-known  instrument  belonging  to  tliis  class  is  tte 
moc-main  truss.  It  is  formed  of  a  padded  leather  petfie 
band  and  a  large  oval  pad.  The  pad  is  stofied  with  flosi 
silk^  in  the  midst  of  which  a  small  metal  lever  is  placed.  A 
thigh-strap  is  attached  by  one  extremity  to  this  leFer^  and 
controls  its  action  when  the  truss  is  in  use.  This  instn- 
ment  has  been  largely  adopted  in  slight  eases,  aod  it 
is  sometimes  of  value,  as  a  relief  from  the  less  flexible 
trusses,  when  it  is  necessary  to  control  a  rupture  in  the 
night  as  well  as  the  day;  but  as  the  seated  position  invariablf 
loosens  the  acting  spring  by  diminishing  the  tension  of  the 
under-strap,  it  is  a  truss  by  no  means  to  be  relied  np(m 
except  during  perfect  rest. 

An  attempt  has  been  made  to  substitute  vulcaniied 
india-rubber  for  the  metal  lever  in  an  arrangement  similar 
to  the  moc-main  truss,  but  the  result  has  not  been  such  as 

to  induce  confidence  in  the  mechanism. 

An  elastic  bandage  with  air-pad  is  sometimes  made  use 
of  as  an  inguinal  truss.  The  bandage  is  constructed  of 
strips  of  india-rubber  fabric  joined  together  in  a  spiral 
form.  A  distended  air-pad  is  fixed  above  the  hernial  risg. 
This  arrangement  is  found  to  be  very  untrustworthy,  except 
only  in  such  cases  where  a  very  slight  amount  of  pressure 
suffices  to  retain  the  rupture,  as  the  hernia  can  easily  de* 
scend  unnoticed  behind  the  air-pad. 

No  doubt  can  be  entertained  that  an  inguinal  hemi: 
is  most  securely  restrained,  and  the  patient  less  inconve 
nienced,  by  a  pelvic  spring  truss  than  by  any  other  fon 
of  bandage. 

It  is  necessary,  however,  if  the  patient  is  to  derive  th 
fullest  benefit  from  the  truss,  that  it  be  accurately  fitted  t 
him.  If  the  spring  be  not  made  to  fit  the  individual : 
must  act  imperfectly.  Much  mischief  results  from  th 
sale  of  ready-made  tTUB»^e«.    Trusses  are  not  like  clothes,  i 
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which  nicety  of  fit  is  not  a  matter  of  essential  importanee. 
The  utmost  injury  that  the  ready-made  clothes  dealer  can 
inflict  upon  his  fellow  citizens  is  to  damage  their  general 
a{^earance.  The  injury  done  by  the  ready-made  truss 
dealer  is  far  otherwise.  He  imparts  a  false  confidence  to 
the  person  who  trusts  in  his  instruments.  Satisfied  with 
die  fact  that  they  have  an  instrument  the  irksomeness  of 
which  is  not  unbearable^  they  are  heedless  or  ignorant 
whether  it  satisfies  all  the  requirements  which  should  be 
demanded  from  it.  Hence  it  is  common  to  find  persons 
who  have  worn  a  truss  for  years  which,  bought  casually, 
nd  not  adapted  to  the  case,  has  offered  scarcely  any  im- 
pediment to  the  aggravation  of  the  rupture  which  it  was 
intended  to  control.  Probably  the  patient  has  first  been 
utmsed  to  the  consciousness  of  the  inefficacy  of  the 
instrument  he  bears  by  strangulation  of  the  gut;  or,  as 
more  commonly  happens,  the  increasing  size  of  the  rupture 
has  compelled  his  attention  to  the  insufiSciency  of  the 
trass. 

Next  in  importance  to  the  adaptation  of  the  spring  is 

the  construction  of  the  pad.     This  should  be  sufficiently 

hard  to  resist  pressure  well,  yet  yielding  enough  to  adapt 

itself  readily  to  the  inequalities  of  the  surface  and  avoid 

peinfol  friction.     Many  materials  have  been  used  and  are 

in  use.     Ordinarily  the  pad  is  constructed  of  cork  thickly 

covered  with  leather,  or  of  leather  variously  stuflFed  and 

fixed  upon  a  metal  frame- work.     Inflated  pads  have  also 

been  fabricated,  but  sooner   or  later   the  contained  air 

transudes  through   the   walls    sufficiently   to    afiect   the 

configuration;    moreover,    they    are    liable    to    accident. 

After  much  painstaking  and  experiment,  I  have  come  to 

the  conclusion  that  a  pad  stufled  with  fine  dry  sand  is  of 

all  kinds  the  best.     The  material  is  sufiiciently  mobile  to 

Adapt  itself  to  the  surface  to  which  it  is  applied,  yet  is 
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unyielding  enough  not  to  lose  form  after  long  application. 
It  has  also  another  and  most  peculiar  value  to  which  I 
especially  desire  to  direct   attention^  which  is  that  d 
inducing  tone  and  contractility  in  the  muscular  re^on  to 
which  it  is  applied.     The  only  explanation  I  can  offer  ii 
that  owing  to  its  molecular  structure^  the  surface  of  the 
pad  changes  with  every  muscular  movement  of  the  sur&oe 
to  which  it  is  adjusted^  and  as  from  its  general  mobility  it 
originally  forms  itself  into  an  exact  counterpart  of  the 
superficies  on  which  it  rests^  and  clings  to  it — ^for  I  know 
no  other  term  by  which  to  describe  its  remarkable  and 
minute  tenacity — with  sufficient  force  to  produce  frictioa 
on  movement  between  the  sub-integumentary  membrane 
and  the  muscular  parietes^  inducing  an  effect  somewhat 
similar  to    shampooing^   but  which   evidently  tends  to 
strengthen  the  hernial  region.     I  assume  this  action  to 
occur  in   slight   cases  and  after  the  hernial  sac  (perito- 
neum) has  been  returned  into  the  cavity  of  the  abdo- 
men by  the  ordinary  pressure  of  the  truss;  but  should 
the  sac  remain  adherent^  then  another  hypothesis  may  be 
submitted^  namely^  that  the  frictional  action  of  the  same 
pad  probably  induces   adhesion  of  the  parietes  of  the 
hernial  sac  and  its  eventual  obliteration. 

Mr.  Lawrence  says  the  pressure  of  a  truss  "  may  excite 
slow  inflammation  and  thickening  both  of  the  empty  sac 
and  the  surrounding  cellular  substance,  and  thus  assist 
and  accelerate  the  contraction  of  the  neck,  and  the  separa- 
tion of  the  sac  from  the  peritoneum.^'  This  is  the  form  of 
radical  cure  effected  by  the  ordinary  use  of  trusses;  but  I 
am  led  to  believe  it  possible  to  induce  a  strengthening  of 
the  muscular  parietes  sufficient  to  prevent  the  descent  of 
the  peritoneal  sac  as  well  as  assist  any  contractility  of  the 
sac  itself. 

What  I  would  venture  to  state  is  that  as  the  form  and 
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extent  of  a  hernia  is  originally  limited  by  the  tension  of 
the  aponeurotic  opening  through  which  it  passes,  and  that 
as  the  latter  undergoes  eventual  dilatation  and  deterioration 
in  contractility,  so  is  it  possible  to  again  limit  the  form 
and  direction  of  the  sac  by  setting  up  sufficient  re-con- 
tnctile  force  in  the  muscular  parietes  of  which  the 
aponeurotic  opening  is  a  part.  This  the  sand  pad  seems 
to  accomplish  in  the  manner  I  have  already  stated, 
namely^  by  keeping  the  peritoneal  sac  either  empty  or 
Rtomed  into  the  abdomen  (the  conditions  being  of  course 
i^ndent  upon  the  age  and  character  of  the  rupture),  and 
\j  inducing  active  contractility  by  the  rubbing  or  knead- 
ing action,  resulting  from  frequent  change  of  position, 
between  the  integument  firmly  held  by  the  pad  and 
4e  walls  of  the  abdomen.  1  briefly  throw  out  these 
nggestions  as  the  only  means  I  know  of  for  accounting 
ftr  a  tolerably  large  number  of  adult  cures,  clearly  in 
wme  way  attributable  to  the  circumstances  of  their 
bemis  having  been  treated  and  sustained  by  a  sand  pad. 
A«  a  practical  hint  to  those  who  are  inclined  to  try  the 
experiment,  I  would  add  that  the  pad  need  not  be 
tkolly  comprised  of  sand,  as  I  have  found  a  thick  layer 
»n«wer  every  purpose. 

The  construction  of  the  pad  is  very  simple,  and  should 
be  arranged  by  first  placing  a  thin  layer  of  cork  over 
the  inner  surface  of  the  plate  forming  the  end  of  the 
•teel  spring,  and  covering  it  with  chamois  leather,  suffi- 
ciently loose  to  admit  of  a  thick  layer  of  sand,  existing 
between  the  cork  and  the  leather.  This  gives  shape 
and  stability  to  the  whole  structure,  and  permits  the  pad 
to  fit  the  hernial  region  comfortably. 

^e  fact  is  indisputable,  from  long  observation  and 
practice^  that,  whilst  no  evidence  of  irritation  or  friction 
it  to  be  found  upon  the  skin^  owing  to  the  close  manner 
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in  which  the  })articlGS  of  sand  adjust  themselves  to  every 
superficial  irregularity^  yet  a  sense  of  internal  excitation 
in  the  region  of  the  rupture  is  felt  by  those  who  habitiullf 
adopt  the  form  of  pad  I  am   describing.     Moreover,  ii 
a  large  number  of  adult  instances  where  the  hemis  hm 
been   slight  and   promptly  treated^  a  positive  cure  bai 
been  cflfectcd ;  the  hernial  orifice  becoming  gradually  )m 
until  all  trace  of  intestinal  protrusion  had  subsided.  I 
first  demonstrated  the  truth  of  this  to  Mr.  Aston  Ker, 
in  the  case  of  a  patient  of  his  aged  40,  where  the  mptne 
entirely  disappeared  after  two  years'  use  of  the  sand  jti, 
but,  being  a  single  instance,  he  thought  it  might  be  one  of 
those  cases  of  spontaneous  adult  cure  sometimes  met  with 
after  the  continued  use  of  a  truss.''^    Since  then  I  persoB* 
ally  had  the  misfortune  to  labour  under  slight  henii, 
when,  to  make  certain  of  my  intended  experiment,  and 
gain  confirmation  of  my  statement,  I  showed  it  to  Mr. 
Erichsen.     By  using  the    sand  pad  for  nearly  five  yean 
the  hernia  entirely  disappeared.     I  mention  the  subject 
from  a  long-standing  belief  that  the  advantages  comprised 
in  the  mechanical  treatment  of  hernia  by  a  pad  filled  with 
sand  are  little  known,  and  still  less  estimated  in  the  manner 
they  deserve  to  be.     Apart  from  the  curative  action  I  am 
assuming  the  sand  pad  to  possess,  the  readiness  with  which 
it  approximates  to  the  form  of  the  part  with  which  it  b 
brought  into  contact,  constitutes  ^a  quality  higher  than  any 
other  pad,  not  excepting  air  or  water,  can  lay  claim  to. 
No  other  kind  of  pad  has  given  me  so  much  satisfaction. 

*  M.  Cloquet  states  that — "  During  the  formation  and  growth  of  a 
rupture  the  peritoneum  passes,  and  seems  in  a  manner  to  converge  towarda 
the  opening  by  which  the  parts  escape.  When  elongated  so  at  to  form  a 
hernial  sac  it  still  possesses  its  natural  elasticity  and  contractility,  which 
comes  into  action  when  the  distending  force  ceases  to  operate,  sometimes 
prodnccs  slowly  and  insensibly  this  spontaneous  redaction  of  the  lac." — 
A  Treatise  on  Hernia,  W.  LavfreivcQ,  IB38. 
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(a,)  Scrotal  rupture, — Scrotal  rupture  is  an  inguinal 
rapture  which  has  protruded  so  far  as  to  extend  into  the 
scrotum.  It  is  a  form  of  hernia  which  could  not  occur 
eicept  from  neglect  of  a  previous  inguinal  rupture.  If 
erery  inguinal  rupture  could  be  properly  treated,  scrotal 
rapture  would  hardly  be  known.  The  latter  usually  takes 
Kreral  years  in  its  formation.  It  sometimes  attains  huge 
proportions.  I  have  frequently  seen  among  the  Chelsea 
pensioners  a  rupture  of  this  character  reaching  as  low  as 
the  knees.  In  this  extreme  state  of  protrusion  there  is  no 
kope  of  returning  the  bowel  to  the  abdomen  and  retaining 
it  there.  The  only  plan  of  relief  which  can  be  adopted 
is  to  place  the  tumour  in  a  strong  linen  bag,  which 
is  suspended  from  the  neck  by  straps.  By  this  means 
the  patient  is  enabled  to  carry  more  easily  the  hernial 
mass. 

When  a  scrotal  rupture  is  of  smaller  size,  it  admits  of 
)eing  treated  mechanically.  But  the  difficulty  of  retain- 
Qg  the  bowel  in  the  cavity  of  the  abdomen  is  perhaps 
ireater  in  this  form  of  rupture  than  in  any  other.  In  my 
pinion^  there  is  but  one  kind  of  truss  which  can  be  relied 
pon  for  its  relief.  This  truss  is  formed  of  a  padded  pelvic 
pring  of  ordinary  construction,  but  the  pad,  instead  of 
ehig  pear-shaped  or  oval,  is  fusiform,  the  lower  pro- 
mgation  being  attached  to  a  perineal  strap.  This  strap, 
eing  carried  round  the  posterior  part  of  the  thigh 
pposite  to  the  rupture,  and  fastened  to  the  pelvic 
pring,  keeps  the  pad  firmly  fixed  along  the  whole  length 
f  the  canal  along  which  the  bowel  escapes.  It  also  by 
oressing  against  the  inferior  margin  of  the  hernial  orifice, 
nterrupts  continuity  between  the  inguinal  ring  and  the 
crotum ;  thus  accomplishing  a  purpose  which  no  other 
haped  pad  can  so  adequately  fulfil;  and  at  the  same 
ime  preventing    that  dilatation   of  the   opening  which 
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would  ccrtaiulv  follow  the  use  of  an  ordinary  truss  pad 
(Fig.  168).       '  '  i 

Fig.  168.  \ 

i 


Some  time  ago  I  constructed^  at  the  suggestion  of  Mr. 
Erichsen,  for  a  wealthy  Parsee^  who  suffered  from  double 
scrotal  hernia^  a  double  truss  peculiarly  arranged.  The 
hernial  rings  in  this  case  were  so  enlarged  that  the  hand 
could  be  passed  through  them.  The  truss  was  formed  of 
a  pelvic  metal  band^  padded^  from  which  depended  in  front, 
immediately  over  the  hernial  rings,  two  movable  steel 
plates.  These  plates  could  be  moved  upwards  and  inwards 
by  means  of  a  ratchet-screw.  By  this  arrangement  the 
rupture  was  controlled  in  a  manner  analogous  to  that 
which  the  human  hand  performs  when  returning  a  hernia 
into  the  abdomen. 

A  truss  for  inguinal  hernia,  constructed  upon  this 
principle,  has  recently  been  patented,  the  patentee  evidently 
not  being  aware  that  his  design  had  been  anticipated. 

Sometimes,  when  the  scrotal  protrusion  is  very  recent, 
and  the  patient  is  not  V\keVj  \»  Uka  heavy  exercise,  an 


CONGENITAL    RUPTURE.  349 

ordinary   inguinal   truss^    furnished   with   a   very   strong 
■pring  and  a  thick  pad,  will  answer  every  useful  purpose. 

Elastic  belts  with  a  fusiform  air-pad  have  been  used  for 
scrotal  rupture  both  in  this  country  and  on  the  Continent, 
lut  from  the  yielding  of  the  elastic  material  there  is 
great  danger  of  the  bowel  descending  behind  the  pad.  As 
a  rule,  indeed,  the  force  with  which  the  bowel  protrudes 
fer  exceeds  that  of  any  elastic  force  which  can  be  applied. 
In  applying  a  truss  for  the  relief  of  scrotal  rupture^ 
as  in  inguinal  rupture,  the  patient  should  be  placed  in  a 
8cmi-recumbent  position,  the  spring  being  first  placed 
aronnd  the  body  in  its  proper  place.  Then,  the  pro- 
truded bowel  having  been  returned  into  the  abdohaen,  the 
pad  is  adjusted  and  the  truss  secured. 

(4.)  Congenital  rupture. — Children  as  well  as  adults  are 
liable  to  rupture,  and  the  former  suficr  particularly  from 
*  peculiar  variety  of  inguinal  rupture  which  dates  from 
tie  time  of  or  soon  after  birth.  Towards  the  termination 
of  intra-uterine  life  the  testicles  pass  from  the  abdomen  into 
the  scrotum,  carrying  before  them  a  pouch  of  the  perito- 
neom.  In  the  natural  order  of  things  the  mouth  of  this 
pouchy  after  the  descent  is  completed,  closes.  But  at 
Jmes  this  does  not  occur,  and  the  intestine  is  then  apt  to 
bllow  the  testicle  and  protrude  into  the  pouch,  constituting 
Dngenital  rupture.  This,  like  other  forms  of  infantile 
uptore,  is  readily  susceptible  of  cure  by  mechanical 
deans  if  due  care  be  exercised.  The  means  to  be  adopted 
I  a  truss  constructed  like  the  one  described  for  scrotal 
lemia.  This  will  retain  the  bowel  in  the  abdomen,  and 
ecore  accurate  apposition  between  the  walls,  and  the  en- 
rance  of  the  hernial  sac  and  obliteration  of  its  mouth.  In 
dapting  a  truss  to  a  child,  the  pad  should  be  sheathed  in 
oft  flannel,  and  the  spring  guarded  by  oiled  silk  or  some 
»ther  material  impermeable  to  water.     It  is  necessary 
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that  the  instrument  should  be  worn  night  and  day,  else 
the  benefit  gained  by  its  use  during  the  former  period 
would  be  lost  during  the  latter.  With  care  on  the  pirt  of 
the  nurse  a  congenital  rupture  may  be  cured  in  a  twelve- 
month; but  the  truss  should  be  worn  at  least  three 
years,  to  avoid  the  risk  of  another  protrusion  of  the  in- 
testine. 

Cases  occasionally  occur  in  which  the  testicle  has  not 
descended  lower  than  the  inguinal  canal  and  has  remained 
fixed  there  for  several  years.     I  have  occasionally  had  to 
(!onstruct  a  truss  to  prevent  the  return  of  the  testicle  into 
the  abdomen^  and  facilitate  its  further  descent.     Althongb 
the  subject  does  not  come  strictly  within   the   scope  of 
this  chapter,  I  may  be  permitted  briefly  to  mention  it 
here.     In  several  cases,  from  nine  to  fourteen  years  of 
age,  sent  to  me  by  Mr.  Curling,  I  applied  a  truss  the 
pad  of  which  rested  close  above   the  testis  as  it  lay  in 
the  inguinal  canal.      At   the  point   where   the  pad  ap- 
proached the    testis  it  was    deeply  notched.    This  treat- 
ment succeeded  well,  preventing  any  return  of  the  testis 
and  accelerating  its  descent.     1  have  also  found  in  cases 
of  that  form  of  hydrocele,  which  frequently  accompanies 
congenital  hernia,  namely  where  the  fluid  passes  readily 
into  the  abdomen,  the  truss  just  described  having  a  long 
semi- lunar  inferior  margin,  serves  the  double  purpose  of 
retaining  the  fluid  and  hernia  without  producing  any  swell- 
ing of  the  testicle,  the  spermatic  vessels  being  freed  from 
injurious  pressure  by  the  form  given  to  the  edge  of  the 
truss.     It  is  needless  to  add  that  where  there  is  encysted 
hydrocele  a  truss  should  never  be  worn,  as  it  only  tends 
to  create  painful  swelling. 

Very  frequently  during  the  early  period  of  infantile 
life  hydrocele  becomes  mistaken  for  hernia,  and  a  con- 
siderable amount  of  blame  is  sometimes  attached  to  the 
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I  for  its  supposed  inefficiency  in  supporting  the  rup- 
The  difference  between  the  two  is,  however,  very 
ily  distinguished  by  the  customary  test  of  permitting 
ight  of  a  candle  to  shine  through  the  scrotal  tumour, 
\j  if  it  is  diaphonous,  fluid  is  diagnosed,  whereas  when 
ue  it  is  known  to  be  a  true  hernia.  Another  test  is 
ibsence  of  what  is  termed  impulse,  which  is  a  name 
1  to  that  peculiar  sensation  imparted  to  the  intestines 
true  hernia,  by  any  sudden  muscular  movement  of  the 
iminal  parietes,  such  as  may  be  produced  by  coughing 
leezing. 

aricocele,  or  an  enlarged  condition  of  the  spermatic 
9,  also  is  occasionally  mistaken  for  rupture,  and  a 
lar  difficulty  is  experienced  in  the  retention  of  the 
rosion  within  the  inguinal  orifice.  Unlike  hydrocele, 
pressure  of  a  truss,  judiciously  applied,  is  of  very 
t  value,  and  I  have  at  the  present  time  a  patient  who 
he  last  ten  years  has  succeeded  in  keeping  his  vari- 
e  constantly  reduced  by  the  use  of  a  truss,  the  pad 
hich  is  filled  with  sand,  and  so  devised  that  its  lower 
rests  just  beneath  the  pubis,  which  is  embedded  in  the 
substance  of  the  pad.  It  requires  nicety  of  adjust- 
;  to  get  the  pressure  of  the  pad  so  adjusted  as  to  be 
etly  uniform ;  but  after  a  little  practice  this  is  readily 
,  whilst,  from  the  mobility  of  the  substance  with 
li  the  pad  is  filled,  the  vessels  which  cross  the  pubis 
ire  no  inordinate  resistance,  but,  on  the  contrary,  are 
d  in  and  protected  by  it. 

have  recently  arranged,  in  conjunction  with  Mr. 
ard  Holt,  a  very  ingenious  appliance  for  the  relief  of 
cx^ele.  The  patient  was  a  young  gentleman  of  ten 
;  of  age,  having  an  unusually  large  dilatation  of  the 
aatic  vessels,  inducing  at  times  much  aching  about 
region  of  the   testicle.      The  veins   could  be   easily 
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emptied  of  blood,  but  speedily  refilled,  even  when   the 
ordinary  plan  of  pressure  against  the  external  inguinal 
orifice^  and  upon  the  upper  edge  of  the  pubis  was  effected. 
Mr.  Holt,  therefore,  finding  that  when  the  scrotnm  wm 
pinched  between  the  fingers,  and  the  parts  pressed  up- 
wards against  the  abdominal  walls  all  enlargement  ceased, 
suggested  the  propriety  of  devising  an   appliance  whidi 
should  permanently  effect  the  same  purpose.    This  con- 
sisted of  a  padded  leathern  pelvic  band,  having  a  small 
steel  plate  just  above  the  pubis.     From  the  lower  margin 
of  this  two  small  steel  arms,  terminating  in  a  flat  buttoni 
shaped  like  the  ends  of  the  fingers,  descended.     These 
levers  were  softly  padded,  and  acted  upon  by   a  screw, 
which  regulated  their  pinching  pressure.     After  this  had 
been  adopted  for  some  little  time  the  use  of  an  ordinary 
varicocelc-truss  became  possible,  and  the  case  progressed 
in  the  usual  manner  towards  recovery. 

Another  method  for  supporting  varicocele,  and,  indeed, 
all  scrotal  enlargements,  is  that  of  a  suspensory  bandage, 
which  simply  consists  of  a  bag  formed  of  silk  net,  and 
held  in  position  by  two  narrow  clastic  bands,  passing 
around  the  thigh,  whilst  a  third,  fastened  to  a  button  on 
the  front  of  the  shirt,  sustains  the  weight  of  the  scrotum. 
This  arrangement  is  very  simple,  and  it  is  equally 
applicable  to  the  patient  whether  sitting,  riding,  or 
walking. 

In  very  large  scrotal  hernise  it  is  often  necessary  to 
adopt  a  suspender  in  preference  to  a  truss.  This  is  then 
made  of  a  strong  jean,  with  a  lacing  arrangement  for 
producing  compression,  and  gaining  support  from  web- 
bing braces  passing  over  each  shoulder. 

Infants  suffer  also  from  ordinary  inguinal  rupture.  Its 
presence  is  shown  by  a  slight  swelling  in  the  groin  when 
the  child  cries.     An  exceedingly  light  truss,  made  afler 
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the  pattern  of  those  already  recomnieiidcd,  suffices  for  the 
treatment. 

B.  Femoral  rupture. — ^This  form  of  rupture,  as  already 
itited,  occurs  in  the  hollow  of  the  thigh.  It  is  most 
eunmonly  observed  in  women.  The  relative  liability  of 
males  and  females  to  femoral  rupture  may  be  gathered 
fawn  the  following  data  given  by  Mr.  Lawrence.  Out  of 
83,584  patients  examined  at  the  Truss  Society  in  28  years, 
699  males  had  single  femoral  and  169  double  femoral 
raptore,  whilst  there  were  5511  females  with  single  and 
1608  females  with  double  femoral  rupture;  making  the 
total  number  of  males  suffering  from  this  malady  868,  and 
rf  females  7119. 

Owing  to  the  course  of  the  protruded  intestine  passing 
beneath,  and  then  in  front  of,  the  tense  ligament  known  as 
Boupart^s,  in  reducing  this  form  of  rupture  pressure  must 
fat  be  exercised  downwards,,  and  subsequently  upwards 
toirards  the  femoral  ring. 

A  femoral  rupture  may  vary  in  size  from  a  hazel-nut  to 

ft  irell-aized  pear.     Dr.  Hull  states  that  he  has  seen  a 

mptnre  of  this  kind  as  large  as  a  child's  head.    In  femoral 

iiemia  there  is  considerable  danger  of  strangulation. 

The  truss  which  is  needed  to  restrain  this  kind  of  rupture 

ii  distinguished  by  a  peculiar  shaped  pad.     This  is  so 

formed    as   to   exercise    pressure   just    below    Poupart's 

ligament  when  the  patient  flexes  the  thigh  upon  the  body, 

as  in  walking  or  sitting. 
Three  forms  of  truss  are  chiefly  used  for  the  treatment 

of  femoral  rupture. 
All  possess  the  ordinary  steel-spring  pelvic  belt. 
In  the  first  (Fig.  169),  the  spring  is  curved  downwards 

io  as  to  rest  above  the  femoral  region,  and  is  fitted  there 

with  a  pad  of  the  character  just  described. 
The  second  is  furnished  with  an  inflated  india-rubber 
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pad.  This  arrangement  answers  admirably  for  old- 
standing  cases.  It  proves  effective,  indeed,  when  the 
patient  is  even  racked  with  cough  or  undei^oes  sevoie 
muscular  exertion. 


Fio.  169. 


The  third  has  a  self-adjusting  pad,  attached  to  the 
spring  by  a  steel  slide.  This  variety  of  truss  is  usefiil 
when  the  patient  takes  horse  exercise. 

In  applying  the  truss  in  cases  of  femoral  hernia  the 
patient  should  place  herself  in  a  semi-redining  posture,  as 
when  seated  in  an  easy-chair.  The  thigh,  moreover,  on 
the  affected  side  should  be  moved  inwards  towards  the 
opposite  side,  so  as  more  fully  to  relax  the  tense  tissues. 
The  truss  should  then  be  passed  around  the  pelvis  and  the 
pad  allowed  to  rest  upon  the  abdomen,  so  as  to  be  in 
readiness  to  be  placed  over  the  hernial  ring  when  the 
bowel  has  been  restored  to  the  abdomen.  The  rupture 
having  been  reduced,  the  pad  is  placed  over  the  orifice  of 
])rotrusion,  namely,  the  centre  of  the  upper  margin  of  the 
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;h.  Next  the  straps  shown  in  Fig.  169  must  be 
;ened^  the  one  across  the  abdomen,  and  the  other 
mid  the  thigh.  The  patient^  then  standing  erect,  may 
iplete  the  adjustment  of  the  straps  according  to  her 
se  of  comfort. 

[f  this  plan  be  not  pursued,  great  difficulty  may  be 
)erienced  in  fitting  the  truss  eflfectively.  Not  unfre- 
ently  a  cause  of  imperfect  adjustment  of  the  truss  is  the 
rtial  reduction  of  the  rupture.  This  is  apt  to  occur 
th  patients  who  have  not  acquired  facility  in  returning 
e  prolapsed  bowel  and  fixing  the  instrument. 
It  is  fortunate  that  femoral  hernia  is  rare  in  cliildren, 
ff  it  is  difficult  to  obtain  from  nurses  the  care  necessary 
ff  its  mechanical  treatment. 

Femoral  rupture  is  occasionally  double,  and  it  may  occur 
ith  other  forms  of  hernia. 

I  recently  saw  a  young  lady  who  had  a  femoral  rupture 
Q  the  right  side  and  an  inguinal  rupture  on  the  left, 
here  were  also  two  ventral  protrusions  and  a  strong 
tndency  to  umbilical.  In  this  case  an  elastic  belt  kept 
e  ventral  and  umbilical  ruptures  in  check,  while  a  double 
Das,  having  an  inguinal  pad  at  one  end  and  a  femoral 
d  at  the  other,  kept  the  two  other  ruptures  under 
ntrol. 

k  femoral  truss  requires  more  care  in  construction  than 
f  other  form.  It  must  be  shorter  in  the  neck,  owing  to 
{ position  of  the  rupture,  and  it  is  necessary  to  give  an 
ique  and  upward  direction  to  the  "  set "  of  the  spring, 
;.  Umbilical  or  Navel  Rupture, — Of  all  ruptures  the 
bilical  is  the  simplest  to  control.  Several  ingenious 
itrivances  have  been  devised  for  its  treatment,  e^ipecially 
French  mechanicians.  This  variety  of  rupture  appears, 
leed,  to  be  more  common  among  our  neighbours  across 
!  Strait*  than  among  ourselves. 
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The  simplest  apparatus  used  is  a  broad  elastic  bandage^ 
formed  so  as  to  sustain  the  whole  weight  of  the  abdominil 
viscera^  and  carrying  a  pad  which  rests  against  the  am- 
bilical  orifice  and  localises  the  force  there  (Fig.  170). 

Fig.  170. 


The  success  of  this  arrangement  depends  chiefly  upon 
the  construction  of  the  pad.    Too  commonly  it  is  conceiTed 
that  an  umbilical  rupture  protrudes  through  a  simple 
circular  orifice^  and  that  all  that  is  needed   to  check  it 
effectually  is  to  fill  up  this  orifice  in  the  same  manner  as 
a  cork  fills  the  mouth  of  a  bottle.      This  is  a  most  mis* 
chievous  error.      For  as  the  edges  of  the  umbilical  ring 
are  capable  of  dilatation,  to  occupy  the  orifice  with  a  hard 
substance  is  to  exaggerate  the  very  evil  which  primarily 
led  to  the  protrusion  of  the  bowel.     In  constructing  a  pad 
for  this  variety  of  rupture  it  should  be  made  of  a  sixe 
somewhat  larger  than  the  umbilical  ring,  and  slightly 
convex  on  the  ventral  surface.     Thus  formed^  a  pad  rests 
easily  upon  the  abdomen,  ^tlA.  \i  ^11  wot  bury  itself  in  the 
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^,  interposing  an  obstacle  to  the  closure  of  the  abnormal 
rture,  while  preventing  the  exit  of  the  bowel.  The 
t  substance  of  which  to  construct  the  pad  is  flannel. 
is  should  have  above  it  a  thin  layer  of  sand^  the  whole 
Dg  covered  with  chamois  leather  ;  or  an  india-rubber 
1  filled  with  air  may  be  adopted.  This  from  its  resilience 
3rs  less  chance  of  dilating  the  orifice  than  any  other. 
Sometimes  the  force  with  which  an  umbilical  rupture 
^trades  is  so  great  that  no  elastic  bandage  can  hold  it  in 
eck^  unless  the  resilience  is  increased  to  an  injurious 
tent.  Under  these  circumstances  the  following  truss 
U  usually  be  found  successful.  An  oval^  padded  metal 
Ate  is  adapted  above  the  umbilical  aperture,  and  kept  in 
)sitiou  by  two  metal  springs^  which  arc  attached  by  hinges 
» a  spinal  pad  (Fig.  171). 

In  a  recent  severe  case,  put  under  my  care  by  Dr. 
)Qock,  this  form  of  truss  proved  eminently  successful 
terthe  unavailing  trial  of  a  large  number  of  contrivances. 
This  truss  also  is  found  to  be  exceedingly  serviceable  in 
interacting  weakness  of  the  linea  alba  and  a  tendency 
rapture  in  its  course. 

[  latelv  saw  in  Vienna  a  form  of  umbilical  truss  in  which 
I  pad  was  contrived  to  move  slightly  outward  when  the 
ient  coughed.  In  England  a  helical  spring  has  oc- 
ionally  been  fixed  to  the  pad  for  a  similar  purpose. 
)cca8ionally  a  leathern  belt  carrying  an  oval  pad  of  the 
16  material,  and  furnished  with  elastic  fastenings,  is 
nd  serviceable.  This  form  of  truss  is  very  advantageous 
use  during  the  night  if  the  patient  is  afiected  with 
ere  cough,  which  may  render  it  inadvisable  to  discon- 
ae  at  any  time  the  use  of  a  truss, 
jrenerally,  umbilical  ruptures  are  readily  reduced,  but 
netimes  the  protruded  intestine  cannot  be  returned  into 
t  abdomen.    This  truss  which  is  adapted  for  irreducible 
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uiuliilical  rupture  is  constructed  as  follows : — A  hollow 
padded  plate  is  fitted  accurately  to  the  tumour,  and 
retained  in  position  by  two  hinged  springs,  attached  to  a 
spinal  pad.  To  prevent  downward  displacement  of  tlie 
truss,  straps  are  attached  to  the  upper  part  of  the  pad, 
carried  over  the  shoulders  like  braces,  and  affixed  to  the 
spinal  pad. 

Infancy  is  the  period  when  umbilical  rupture  is  most 
common.  This  arises  from  the  imperfectly  or  insecuidy 
closed  state  of  the  navel  at  this  period  of  life.  An  elaitie 
bandage,  about  three  inches  deep,  and  carrying  an  air-pad, 


Fig.  171. 


is  the  truss  best  adapted  for  an  infant.  This  bandage 
should  be  laced  at  the  back,  so  as  to  admit  of  enlai^ment 
as  the  child  grows.  Care  must  be  taken  that  the  pad  is 
not  too  conical,  else  it  would  enter  the  umbilical  ring  and 
dilate  it  still  more ;  or  too  flat,  lest  the  intestine  should 
occupy  the  aperture,  «i\Xio>i^  x\o\.  ^^s&m^  beyond,  thus 
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letardiiig  its  closure.  In  severe  cases  of  infantile  um- 
kilical  rupture  a  lightly-constructed  steel  truss,  after  the 
pattern  of  that  previously  described  (Fig.  171),  may  be 
med. 

Out  of  the  immense  number  of  cases  of  umbilical  rup- 
ture in  infants  which  I  have  had  under  care,  I  do  not 
Temember  one  which  has  permanently  resisted  treatment. 
As  a  general  rule,  adult  umbilical  rupture  is  rare,  except 
among  those  individuals  to  whom  Mr.  Banting  addressed 
Ua  world-renowned  precepts.  Out  of  83,854  cases  of  rup- 
ture noted  in  Mr.  Lawrence^s  statistics,  only  644  males 
and  2775  females  were  affected  with  the  umbilical  form 
imply,  but  2289  males  and  1401  females  suffered  from 
this  variety  of  rupture  in  conjunction  with  other  kinds. 

D.  Ventral  Rupture, — ^^'^hen  the  intestine  makes  a  way 
through  the  abdominal  walls  in  any  part  except  at  the 
groin,  the  navel,  or  in  the  femoral  region,  it  is  termed  a 
central  rupture. 

This  form  of  rupture  is  not  difficult  to  manage.  It  is 
naually  controlled  readily  by  an  elastic  belt  with  a  firm  pad 
•hove  the  protrusion. 

A  short  time  ago  a  patient  was  sent  to  me  by  Mr.  Paget, 
effected  with  ventral  rupture,  and  who  suffered  from  a 
remarkable  weakness  and  flaccidity  of  the  abdominal  walls. 
There  were  several  ventral  protrusions,  and  on  attempting 
to  support  these  the  walls  yielded  elsewhere.      He  had 
also  two  large  scrotal  herniae.     The  oldest-standing  scrotal 
rapture  admitted  solely  of  being  supported  by  a  suspender. 
The  other  scrotal  rupture  was  controlled  by  a  steel  truss. 
The  ventral  hemise  were  held  in  check  by  a  carefidly  ad- 
apted elastic  bandage,  with  suitable  pads.     The  patient 
was  subsequently  enabled  to  take  daily  walking  exercise 
with  comparative  comfort. 
Weakness  of  the  linea  alba  has  already  been  tefetted  to. 
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Rupture  along  this  line  is  to  be  dealt  with  as  any  otkr 
form  of  ventral  hernia.  When  the  aperture  of  protrusicm 
is  vertical — in  fact^  a  slit^  as  it  were — as  sometimes  hap- 
pens, a  double  longitudinal  pad  is  required^  which  mut 
be  inserted  within  an  elastic  belt  capable  of  supportiiig 
the  whole  abdominal  walls. 

Occasionally^  the  separation  of  the  parictes  is  so  giett 
that  a  hernial  protrusion  of  considerable  size  is  produced 
perfectly  incapable  of  being  retained  in  natural  position  bf 
any  belt  or  simple  pad.     I  bad  recently  a  case  of  this 
kind  placed  under  my  care  by  Dr.  Protheroe  Smith,  which 
had  previously  defied  all  efforts  at  controlling  it  within 
ordinary  limits.     So  large  was  the  ventral  aperture  that 
all  trace  of  the  umbilical  opening  was  perfectly  lost»  and 
the  intestine  could  only,  with  the  greatest  difficulty,  he 
prevented  from  protruding,  even  when  firmly  pressed  hj 
both  hands  and  the  lady  placed  in  a  recumbent  posture. 
The  plan  which  at  last  succeeded  was  novel  and  originaL 
It  consisted  of  two  steel  springs,  to  the  anterior  extremities 
of  which  were  hinged  two  vertical  plates  corresponding 
in  position  with  the  lateral  margins  of  the  linea  alba. 
These  springs  terminated  at  the  back  in  a  sofUy-padded 
sacro-lumbar    plate.      The    ingenuity  of  the  invention 
depended,  however,  upon  the  manner  in  which  the  front 
vertical  plates  were  made  to  bring  together  the  margins  of 
the  abdominal  parietes  and  close  up  the  orifice.     This  was 
effected  by  having  two  braces  of  steel  which,  being  placed 
across  the  plates,  acted  like  the  bar  of  an  ordinary  shutter 
and  prevented  their  opening  until  the  braces  were  removed. 
The  two  padded  plates  acted,  in  fact,  like  flood  gates  in 
pressing  the  muscles  together,  whilst  the  bars  across  pre- 
vented the  hernia  from  forcing  them  open.      The  whole 
appliance  was  rendered  perfect  by  a  strongly-constructed 
pwir  of  stays    accuTaleXy    ^t^d^  ovet    the   mechanism. 
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Tliis  was  the  most  severe  case  I  had  ever  seen,  and  it  was 
conqaerable  only  by  the  means  just  mentioned. 

1.  Vaginal  Rupture. — ^This  form  of  rupture  is  best  re- 
itnined  by  an  instrument  thus  constrncted.  A  steel 
ipring  similar  to  the  ordinary  truss-spring,  passes  around 
the  pelvis.  From  the  centre  of  this  spring  behind,  a 
cnrred  steel  band  descends,  carrying  at  its  free  extremity 
t  conical  pad,  supported  on  a  spiral  coil.  The  pad  is 
vnmged  so  that  it  can  be  applied  directly  upon  the  seat 
of  rapture. 

r.  Rectal  and  Perineal  Rupture  may  be  controlled  by  a 
tnm  constructed  in  the  same  manner  as  the  vaginal  truss, 
the  posterior  curved  steel  plate  being  modified  to  suit  the 
requirements  of  the  case,  and  the  spiral  coil  being  omitted 
far  the  perineum. 

0.  Pudendal  Rupture. — ^The  hollow  cylindrical  pessary, 
or  a  common  female  bandage,  is  required  in  this  form  of 
roptore. 

H.  Obturator  Rupture  may  be  restrained  by  means  of  a 
gndnated  compress  and  inguinal  bandage,  or,  which  is 
belt,  by  an  ordinary  inguinal  truss,  of  which  the  neck  has 
heea  lengthened  downwards,  so  that  the  pad  may  rest 
below  the  transverse  branch  of  the  pubic  bone. 

I.  lichiatic  Rupture  is  held  in  check  by  a  simple  spring 
tmas  adapted  to  the  case. 

I  have  now  briefly  discussed  the  several  varieties  of 
mechanical  appliances  used  in  the  treatment  of  rupture, 
both  in  adults  and  infants. 

Few  subjects  have  a  greater  social  importance.  The 
snooessful  treatment  of  rupture  closely  affects  the  well- 
being  of  a  lai^  number  of  the  labouring  population.  The 
roptaied  operative,  unrelieved,  is  constantly  exposed  to 
danger  of  life^  and  he  is  too  often,  and  that  needlessly,  a 
burden  to  the  public.     The  charitable  gift  of  trusses  at 
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our  groat  liospitals  demands  greater  care  than,  as  a  rulc.it 
receives.  An  ill-adapted  truss  is  a  source  of  misery  to  the 
wearer^  and  it  gives  little  security.  It  is  not  sufficient  to 
give  the  patient  an  order  to  obtain  a  truss  and  pass  the 
case  over  without  further  observation.  The  fitness  of  the 
truss  for  its  purpose^  and  its  just  adaptation  to  the  indi- 
vidual case^  can  only  be  determined  after  a  more  prolonged 
investigation  than  that  usually  given  to  the  subject. 

3.  Pendulous  Abdomen, — ^Among  debilities  of  the  tmnki 
that  relaxed  and  flaccid  condition  of  the  abdominal  parietoi 
known  as  pendulous  stomach  or  abdomen  must  be  in- 
cluded. This  troublesome  condition  most  comm(mly 
occurs  in  women  of  a  phlegmatic  habit  of  body,  who  hafe 
borne  several  children  in  rapid  succession.  The  disteniioa 
of  the  walls  of  the  abdomen  in  successive  pregnancies  has 
resulted  in  their  permanent  dilatation.  The  integuments 
become  loose  and  flaccid^  and  fall  down  upon  the  pubes 
or  the  upper  portion  of  the  thighs. 

Not  unfrequently  also  in  obese  persons  the  abdomen 
becomes  so  loaded  with  fat  as  to  project  inordinately,  and, 
from  the  diminution  of  the  resistance  of  its  walls  and 
degradation  of  muscular  structures,  it  forms  an  unwieldy 
unstable  tumour. 

Both  conditions  of  the  abdomen  give  rise  to  much 
discomfort^  but  they  admit  of  great  relief  from  mechanical 
means. 

The  most  approved  artificial  support  for  slight  cases  of 
pendulous  abdomen  is  a  broad  belt  formed  of  elastic 
material.  The  finely-reticulated  tissue  of  india-rubber 
enveloped  in  silk  is  admirably  adapted  for  this  purpose. 
It  affords  uniform  support,  permits  free  movement^  and  is 
so  porous  that  it  does  not  impede  transpiration. 

More  aggravated  forms  of  pendulosity  require  a  firmer 
support  than  that  w\i\e\k  \&  ^\s^\i  V^^  «xl  elastic  tissue. 
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cases  are  best  dealt  with  by  means  of  an  abdominal 
f  the  following  construction.  To  a  large  oval  metal 
rell  padded^  two  curved  springs  are  attached^  which 
round  the  hips  and  are  buckled  together  behind, 
the  instrument  is  applied  the  pad  is  fixed  upon  the 
atrium,  and^  acted  upon  and  retained  in  position  hj 
ings^  it  supports  the  depending  abdomen, 
truss  was  originally  designed  by  Dr.  Hull.  In  his 
aent  the  springs  were  attached  to  the  pad  by  hinges, 
provision  was  made  for  adapting  the  truss  to  differ- 
grees  of  distension  of  the  abdomen.  The  French 
licians  overcame  in  part  this  difficulty,  and  arranged 
rings  so  that  their  length  could  be  extended  or 
ihed.  Even  this  change,  however,  did  not  meet 
equirement,  and  on  the  suggestion  of  Dr.  Gream  I 

Fig.  172. 


rther  modified  the  truss.  I  placed  within  the  pad 
able  plate,  acted  upon  by  a  key  movement.  By 
of  this  plate  and  a  ratchet  adjustment  l\i^  Y^^<^^\n^ 
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of  the  truss  can  be  augmented  or  diminished  to  any  extent. 
Thus  constructed^  this  form  of  abdominal  support  is  foond 
to  be  not  only  most  effective  but  singularly  comfortable  ta 
the  wearer.  The  patient  can  adjust  it  to  his  own  reqnin- 
ments  with  the  greatest  facility.  The  apparatus^  moreoTVi 
has  another  important  application,  which  will  presently  be 
described.  The  preceding  drawing  (Fig.  172)  shows  the 
form  and  adaptation  of  this  truss. 

In  an  abdomen  pendulous  from  obesity  an  elaitic 
bandage  or  the  truss  just  described  may  be  made  use  dl, 
according  to  the  necessity  of  the  case.  But  a  spedsl  belti 
devised  by  the  late  Dr.  Lever^  is  constructed  for  obeie 
abdomens,  and  will  be  found  most  commonly  usefoL  It 
is  formed  only  in  part  of  elastic  material,  is  so  shaped  ti 
to  support  the  lower  portion  of  the  abdomen,  and  ii 
secured  behind  by  buckles ;  or  else  looped  bands  paieed 
through  each  other  are  brought  obliquely  in  front  and 
secured  to  buttons  above  the  pubes.  A  belt  of  this  con- 
struction has  recently  been  advertised  by  a  country  me- 
chanician under  the  erroneous  impression  that  it  was  a 
novel  invention. 

A  modification  of  Dr.  Lever's  appliance  is  very  largely 
adopted  in  London  practice.  It  consists  of  an  ordinary 
elastic  belt,  but  at  the  lower  surface  a  strong  inelastic 
band  is  afi&xed,  which,  being  controlled  by  buckles  on  eacb 
side  of  the  hips,  uplifts  the  abdominal  parietes  in  a  dire& 
tion  antagonistic  to  their  bearing  downwards.  It  is  an 
excellent  bandage  for  pendulous  abdomen,  or  for  use  during 
pregnancy. 

4.  Prolapse  of  the  Womb. — Formerly  the  almost  soli 
method  of  treating  prolapse  of  the  womb  mechanicall] 
was  by  the  introduction  within  the  vagina  of  a  pessary 
This  instrument  is  still  largely  used.  The  commone 
forms  are  globulax  or  i^^Titotm  \\i  ^^Il^q.^^^  ^rforated  in  th( 
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centre,  and  made  of  boxwood.  It  is  objected  by  many 
Mthorities  against  these  pessaries  that  they  aggravate  the 
eril  they  are  intended  to  alleviate.  They  dilate  still 
farther  the  vagina  which  is  already  abnormally  dilated. 
Bey  are,  moreover,  a  source  of  much  irritation  and  dis- 
comfort. This  may  be  true  in  respect  to  prolapse  in  an 
early  stage.  But  in  some  of  the  older  forms  of  the  malady, 
common  among  the  labouring  classes,  the  old  boxwood 
penary  is  found  most  useful.  It  is  cleanly,  easily  adapted, 
and  inexpensive. 

A  useful  form  of  pessary,  constructed  either  of  boxwood, 
gutta-percha,  or  india-rubber,  is  disc-shaped.  This  is 
modi  less  bulky  and  heavy  than  the  globular  or  pyriform 
peaiary,  is  less  liable  to  give  rise  to  evil  consequences,  but 
it  is  not  so  easily  adjusted.  This  form  of  pessary,  indeed, 
requires  to  be  introduced  by  a  medical  man,  while  the 
glolmlar  and  pyriform  pessaries  can  be  placed  in  position 
by  the  patient. 

A  very  ingenious  form  of  pessary  was  shown  to  me  a 
ihort  time  ago  by  Mr.  Spencer  Wells.     It  was  a  light 
netal  frame,  with  two  lateral  wings.     The  wings  could  be 
brought  t(^ether  by  pressure,  but  on  the  constraining  force 
being  removed  they  opened  wide  apart.     On  this  instru- 
ment being  introduced  closed  into  the  vagina,  and  left 
there,  the  vrings  spread  out,  remained  fixed,  and  received 
upon  their  upper  surface  the  prolapsed  womb.     It  is  a 
valaable  improvement  upon  Zwanke's  pessary. 

Sponge  and  air-pessaries  are  also  constructed  for  cases 
which  are  not  excessive.  The  air-pessary  is  an  india- 
mbber  pyriform  bag,  to  which  is  attached  a  slight  flexible 
tube,  with  stop-cock.  The  bag  is  introduced  undistended, 
the  air  ia  forced  in  by  means  of  a  piston  attached  to  the 
flexible  tube,  and  when  a  sufiicient  degree  of  inflation  is 
aecured  the  stop-cock  is  turned,  and  the  piston  removed. 
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This  is  an    excellent    and    most    convenient   form  of 
pessary. 

Several  modifications  of  the  air-pessary  hare  beea 
devised.  Thus^  it  has  been  made  disc-shaped.  AgiiD, 
Mr.  Salmon  attaches  a  globular  air-pessary  to  an  external 
pad.  Several  years  ago  I  constructed  an  air-pessaij  ii 
which  the  distension  arising  from  inflation  was  aided  bra 
simple  mechanical  contrivance  by  means  of  which  die 
greater  transverse  diameter  of  the  pessary^  when  in  pod- 
tion^  was  effectually  secured.  Its  peculiarity  consisted  in 
its  being  capable  of  introduction  in  a  cylindrical  fim, 
and  then  by  simply  turning  a  little  button  made  to  extend 
itself  transversely  until  it  assumed  a  globular  shape. 

But  none  of  the  instruments  described  equal  in  value 
the  stem-pessary.  This  is  supported  by  a  perineal  band, 
attached  to  a  pelvic  belt.  The  stem  terminates  in  a  small 
cuplike  receptacle  which  receives  the  cervix  uteri.  The 
best  form  of  this  pessary  is  hollow^  and  constructed  ci 
gutta-percha  or  india-rubber.  It  affords  more  trustworthv 
support  than  the  other  forms  of  pessary  described,  does 
not  dilate  the  walls  of  the  vagina^  and  gives  rise  to  little 
irritation. 

The  tendency  of  modem  practice  has  been  to  do  away 
with  internal  support  in  the  treatment  of  prolapse  of  the 
uterus.  It  has  been  found  in  a  great  proportion  of  cases 
that  the  benefits  to  be  derived  from  mechanical  aid  might 
be  gained  from  external  support  merely.  I  am  now 
chiefly  called  upon  to  treat  prolapse  of  the  womb  without 
a  vaginal  pessary.  For  this  purpose  the  abdominal  truss 
described  at  p.  363  is  invaluable.  Dr.  Gream  has  desig- 
nated it  an  "  uterine  truss  "  from  its  excellent  effect  upon 
that  organ.  In  severe  cases  a  pcrinseal  band  with  pudendal 
pad  is  added. 

But  we  arc  indebted  to  Bt.  Bwiuvw^,  of  New  York,  for 
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t  scientific  apparatus  ever  yet  adopted  in  the 
it  of  uterine  displacements.  He  says^  finding  it 
1  in  the  professional  circles  of  America^  that 
3  alone,  unaided  by  physical  force,  was  inadequate 

the  requirements  of  malposition  of  the  uterus, 
y  those  of  ante-  and  retro-version,  that  he  has  care- 
)ceeded  to  investigate  the  mechanical  principles  by 
lone  the  organ  could  be  perfectly  supported. 
ismissed  the  idea  that  uterine  obliquities  were  due 
ical  causes  originating  within  and  confined  to  the 

pelvic  tissues;  holding  that  the  pelvic  contents 
ly  the  objective  point,  and  that  the  abnormal  state, 
imarily  and  proximately,  is  caused  by  a  relaxation 
abdominal  and  dorsal  muscles  and  ligaments,  and 
ent  undue  gravitation,  not  only  of  the  abdominal 
s  upon  the  pelvic  organs,  but  also  of  the  whole  trunk 
ad  faUen  forward  on  its  spinal  axis,  and  thus  tilted 
ris  and  its  contents  in  a  downward  and  forward 
a.*  In  papers  read  before  the  Academy  of 
9  at  New  York,  he  gives  two  illustrations, — one 
iting  the  body  in  its  naturally  erect  form,  the  other 
;  the  abdominal  changes  which  occur  on  the  lumbar 

becoming  weakened,  and  the  body  allowed  to 
a  drooping  posture. 

ith  he  declared  the  larger  number  of  uterine  dis- 
!nts  to  be  due  to  the  weight  of  the  trunk,  and  that 
jliorative  treatment  depended  upon  the  removal  of 
)erincumbent  weight  by  restoring  the  body  to  its 
bearings. 

icomplish  this  he  devised  an  apparatus  which  should, 
jing  the  dorso-lumbar  vertebra  forwards  into  the 
axis  of  the  body,  cause  the  head  and  shoulders  to 

r  on  Uterine  Displacementt,  New  York  Academy  of  Medicine, 
B.  P.  Banning,  M.D. 
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become  an  elevating  agent,  thus  rendering  tense  i\^ 
abdominal  muscles,  and  contracting  the  inferior  portion  ( 
the  abdominal  cavity.  By  doing  this  he  also  depresse 
the  symphysis  pubis  bringing  it  backwards,  and  th 
restoring  the  normal  sacro-pelvic  obliquity,  and  compellii 
the  pubes  and  lower  abdominal  muscles  to  receive  t 
principal  abdominal  weight,  leaving  the  uterine  ligamei 
free  to  resume  their  natural  tension. 

The  invention  consists  of — first,  an  abdominal  pad  w: 
its  supporting  surface  looking  upwards ;  second,  a  st 
spring  passing  along  the  spine,  and  holding  two  little  p 
resting  against  the  transverse  processes  of  the  seoo 
lumbar  vertebrae  and  pushing  forwards ;  and  thirdly,  o: 
steel  spring  passing  beneath  the  axilla,  and  throwing  ba 
wards  the  head  and  shoulders.  He  also,  for  severe  ca 
of  retroversion,  added  an  "  uterine  balance,''  which  i 
simply  a  form  of  a  curved  and  elongated  pessary  fixed 
the  abdominal  plate,  and  taking  its  bearing  behind 
uterus,  thus  restoring  it  to  its  axis  by  supporting 
cul-de-sac  without  infringing  on  the  uterus.  An  ellipti 
guard  just  external  to  the  vulva  prevented  undue 
accelerated  pressure  of  the  *'  balance." 

For  anteversion  the  balance  is  made  straight  so  ai 
pass  in  front  of  the  uterus,  and  thus  elevate  the  ante 
cul-de-sac.  This  form  of  balance  is  also  attached  t 
little  steel  spring  descending  from  the  pubic  or  abdom 
plate. 

The  following  drawing  shows  the  main  features  of 
Banning's  invention,  which  can  be  worn  with  the  utn 
comfort,  and  is  only  a  few  ounces  in  weight. 

This  form  of  apparatus  has  been  recently  introdn 
into  English  practice,  and  appears  to  be  of  great  com 
to  the  wearers  of  it. 
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of  tlie  most  ingeDious  contrivances  with  which  1  am 
ted  for  the  treatment  of  retroflexion  of  the  uterus 
•rotheroe  Smith's  elastic  pessary.  For  simplicity  of 
ction  and  efficiency  of  mechanical  action  it  cannot 
issed.  The  leading  feature  of  the  instrument  is  the 
;y  of  the  supporting  surface,  and  so  perfectly  is 
ised  that  every  movement  of  the  sustained  uterus 
dily  take  place  without  producing  any  displace- 
f  the  mechanism.  By  its  elasticity  it  gradually 
listently  replaces  the  uterus  in  its  uatural  position, 
M  eventually  restores  this  organ  to  its  normal 
'  enabling  it  to  rcassume  its  customary  tonicity, 
iccompanying  diagrams  (Fig.  174)  explain  its  form 

1  is  a  view  from  before  backwards;  No.  2  is  a 
view.    Iq  both,  a  represents  the  superior  or  antc- 

a4 


nor  loop;   ii,  the  posteriur 
point  of  junction. 

Fio.  174. 
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inferior  loop  ;  and  ( 


Fig.   175  shows  the  iastrumeiit  in  situ.     The  nterai 
hmog  been  replaced  in  its  normal  position  by  meani  of 


tlie  uterine  sound,  the  two  loops  of  the  pesaar;  are  pressed 
together  and  so  introduced,  the  cervix  uteri  reposing  on 
the  anterior  loop  and  the  large  annular  posterior  loop 
resting  against  the  rectum.  The  elasticity  at  their  point 
of  junction  tends  to  separate  the  superior  ends  of  these 
loops,  and  thus  suffers  the  organ  to  be  retained  by  a 
gentle   pressure.    The  elasticity  is  obtained  by  making 
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strament  of  gutta  percha  only,  without  a  wire 
his  prevents  a  patient  from  ever  getting  injured 
lie  accident  of  the  wire  piercing  its  gutta-percha 
It  will  be  readily  understood  that  in  whatever 
1  the  body  may  be  placed  this  pessary  secures 
ended  object^  whilst,  as  all  the  natural  functions 

performed  without  its  removal,  it  offers  great 
Eiges  over  the  ordinary  globular  and  other  forms 
ary. 

*rolap»e  of  the  Rectum. — In  slight  cases  of  prolapse 
straight  gut,  when  mechanical  aid  is  needed,  an  old 
led  T-bandage  with  a  conical  or  hemispherical  anal 
ivory  or  gutta  percha  is  commonly  adopted.    The 

this  arrangement  is  that  the  pad  tends  to  bury 
rithin  and  dilate  the  anus — weakening  still  further, 
.  of  fortifying,  the  action  of  the  already  too  debili- 
(phincter.  To  obviate  this  difficulty,  I  have  con- 
d  the  following  instrument : — From  the  centre  of 
sterior  part  of  a  well-padded  pelvic  belt  descend 
irved  flat  metal  springs.  One  of  these  springs 
ates  in  a  disc  of  sufficient  diameter  to  rest  around 
rgin  of  the  anus.  The  upper  surface  of  the  disc  is 
id  by  a  slightly  convex  india-rubber  air-pad.  The 
spring  gives  attachment  to  straps  which  pass  under 
inaeum,  and  are  fixed  to  little  studs  in  front  of  the 
lelt ;  by  this  arrangement,  the  pressure  of  the  pad 
I  easily  regulated.  When  the  instrument  is  in 
Q  the  disc  forms  as  it  were  a  substitute  for  the 
ter;  and,  while  the  pad  affords  the  necessary  re- 
B  to  protrusion  of  the  bowel,  it  effectually  obviates 
idency  to  dilatation  of  the  anus. 
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III. — Deficiencies. 

There  are  but  few  deficiencies  of  the  trunk  whicli  oonitt     i 
within  the  scope  of  the  orthopractic  mechanician.   The 
chief  of  these  are: 

1.  Cleft  Spine. 

2.  Deficiency  of  Abdominal  Walls. 

3.  Deficiency  of  Sternum. 

1.  Cleft  spine  [spina  bifida^  hydrorachitis)  is  a  congenital 
affection.  The  spinal  processes  and  laminse  of  some  of 
the  yertebrse  are  deficient  from  arrest  of  developmeot 
during  foetal  life.  The  membranes  of  the  cord  bdflf 
unsupported  bulge  outwards^  an  excessive  amount  of  fluid 
is  secreted^  and  a  fluctuating  tumour  is  formed  over  the 
defective  bones.  The  plan  most  frequently  adopted  in 
treating  this  malady  is  to  apply  moderate  support.  This 
is  best  eficctcd  by  a  leather  or  gutta-percha  truss  carefdlly 
moulded  to  the  tumour  and  secured  in  position  by  broad 
bands. 

2.  Deficiency  of  Abdominal  Walls, — ^A  few  years  ago 
jVlr.  Henry  Smith  placed  under  my  care  a  patient  of  his  in 
King's  College  Hospital^  who  suffered  from  an  entire 
absence  of  the  anterior  and  lower  portion  of  the  abdominal 
walls.  Through  the  aperture  the  bladder  had  protruded^ 
whilst  the  ureters  and  urethra  were  exposed,  and  exuded 
urinary  fluid.  In  addition  the  unfortunate  patient 
laboured  under  double  inguinal  hernia,  due,  undoubtedly, 
to  thinning  of  the  muscular  walls  of  the  abdomen. 

For  this  case  I  constructed  a  shield  so  arranged  as  to 
retain  the  hernial  protrusions,  and  at  the  same  time  cover 
and  protect  the  tendex  and  ^cii%\\\N^  ViWdder,    A  receptacle 
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SO  appended  for  the  urine.  By  this  arrangement 
Y  against  hernial  strangulation^  defence  from  ex- 
irritation^  and  cleanliness,  were  obtained,  and  the 
;  experienced  great  comfort. 

ve  recently  seen  a  case  in  which,  not  only  was  the 
p  protruded  through  the  abdominal  parietes,  but 
existed  immediately  beneath  this  organ  a  partially 
)ed  glans  penis,  terminating  inferiorly  in  a  rudi- 
7  vulva  and  scrotum.  In  fact,  the  case  presented 
iseudo-hermaphroditic  features  which  are  frequently 
associated  with  cases  of  external  bladder.  The 
Sowed  in  considerable  abundance,  thus  rendering 
rfiace  in  contact  with  it  painful  and  excoriated,  and 
ing  great  misery  to  the  patient.  By  covering  the 
rith  a  silver  shield,  furnished  with  a  proper  re- 
e  for  the  fluid,  all  the  most  troublesome  conditions 
case  were  considerably  alleviated,  and  the  patient 
1  to  lead  a  life  of  comparative  comfort. 
kficiency  of  Sternum, — This  form  of  arrested  deve- 
it  is  so  rare  that,  had  not  an  example  a  short  time 
tracted  much  attention  among  the  profession  in 
it  might  have  been  passed  without  notice.  In  the 
ferred  to  an  altogether  exceptional  opportunity  was 
d  to  study  the  action  of  the  heart.  It  occurred  to 
seeing  this  case,  that  some  mechanical  protection 
thoracic  viscera  might  be  needed  in  lieu  of  the 
m  in  similar  cases.  It  would  not  be  difficult  to  con- 
a  padded  metal  shield — an  artificial  sternum — and 
it  to  the  thorax  by  a  light  cylindrical  steel  spring. 


CHAPTER  IV. 

THE  LOWER  EXTREMITIES. 

I. — Deformities. 

Under   the  head  of  '^  Deformities  of  the  Lower  B> 

tremities^'  are  included — 

1.  Contracted  hip. 

2.  Contracted  knee. 

3.  Bowed  legs. 

4.  Club-foot. 

5.  Deformities  of  the  toes. 

Contracted  Hip. — ^This  deformity  offers  more  difficolty 
ill  its  mechanical  treatment  than  any  other  within  the 
range  of  orthopractic  art.  This  is  largely  due  to  the  grtre 
conditions  which  almost  invariably  accompany  its  produc- 
tion. •  Amongst  the  most  serious  of  these  is  that  form  (d 
disease  known  as  morbus  coxarius^  which  may  be  briefly 
described  as  an  inflammatory  affection  of  the  joint,  either 
simply  limited  to  the  synovial  membrane  and  muscular 
substances  entering  into  the  composition  of  the  articaltp 
tion,  or  involving  ulceration  and  absorption  of  the  carti- 
lages covering  the  head  of  the  hip-bone  and  lining  cavity 
of  the  cup  (acetabulum)  in  which  it  moves,  finally  ending 
in  caries  of  the  osseous  structures  themselves.  When  this 
malady  occurs  in  childhood,  its  consequences  are  of  a  most 
distressing  character,  owing  to  the  almost  incessant  pain 
and  constitutional  exe\taX\oTi  cam^^^  V3  \\3^  presence. 
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The  progress  of  the  resulting  deformity  in  the  cases 
of  children  is  generally  as  follows  : — First,  the  patient  is 
ohsenred  to  stumble  or  fall  with  unusual  frequency,  and 
often  complains  of  pain  about  the  region  of  the  knee,  which 
leads  to  an  erroneous  supposition  that  this  articulation  is 
the  part  affected ;  next,  a  little  stiffness  arises  in  the  hip- 
joint,  with  slight  flattening  of  the  gluteal  muscles  of  the 
•iected  side,  accompanied  by  pain  of  the  hip-joint  when 
sddncted  or  suddenly  moved ;  lastly,  and  most  important 
of  all,  spasmodic  retraction  of  the  muscles  with  consequent 
(Rsinre  of  the  head  of  the  femur  against  the  acetabulum  ; 
boioe  flexion  of  the  thigh  and  abduction  of  the  limb  is 
ttsomed  as  a  posture  of  comparative  ease,  and  the  distor- 
tion known  as  hip-contraction  is  speedily  created,  often 
ttiociated  with  suppuration  and  abscess. 

Spastic  muscular  contraction  is  indisputably  the  princi- 
ptl  cause  of  pain  in  all  hip-joint  affections  from  the 
violent  pressure  which  it  engenders  between  the  articu- 
hting  surfaces.  It  is  this  feature  which  gives  to  mecha- 
nical treatment  so  important  a  character  in  its  relation  to 
t&ese  cases. 

The  object,  therefore,  which  is  common  to  all  well- 
devised  appliances  is  that  of  promoting  a  slight  separation 
between  the  head  of  the  femur,  and  the  cotyloid  cavity  in 
thich  it  rests.    It  is  also  imperative  that  the  spastic  action 
of  the  muscles  should  be  antagonised  as  far  as  possible  by 
irearying  their  retractibility.     This  is  best  accomplished 
by  the  persistent  traction  of  vulcanized  india-rubber  bands 
aflb:ed  to  a  suitable  and  well-fitted  piece  of  mechanism. 

So  successful  is  this  principle  in  its  result  that  the 
surgical  schools  of  America  and  England  have  long  mutu- 
ally contested  the  claim  of  originality  as  to  its  introduction 
into  practice. 
In  adults,  tenderness  about  the  region  of  the  h\^-\o\nt^ 
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with  pain  on  the  inner  side  of  the  knee,  are  gei 
first  symptoms.  These  are  followed  hj  loss  of 
of  the  nates  of  the  affected  side,  and  apparent  li 
of  the  limb, — said  to  be  brought  about  by  the  h 
thigh-bone  being  partially  pressed  out  of  its  80< 
formation  of  an  unusual  secretion  of  synovia,^ 
leads  to  eversion,  abduction,  and  flexion  of  the  1 
the  pelvis.  Muscular  spasm,  with  a  greatly 
amount  of  pain,  ensues,  and  the  limb  almosi 
shortens  from  the  powerful  muscles  of  the  thi| 
the  trochanter  upwards,  and  predisposing  the 
flex  the  thigh  at  the  pelvis,  and  thus  dimi 
tension.     Suppuration  and  abscess  follow  in  dui 

I  have  sought  to  describe  in  as  few  words  i 
the  features  presented  by  average  cases  of  hip-joi 
as  otherwise  it  could  not  be  practicable  for  me 
how  some  of  the  more  modem  appliances  act  in  j 
or  overcoming  the  customary  deformity.  It  is 
feature  that,  in  all  cases  of  hip-disease  when  in  1 
stage,  a  diminution  of  pain  may  be  produced 
traction  applied  in  such  a  direction  as  shall  tend^t 
the  head  of  the  hip-bone  from  the  socket  in 
naturally  lies ;  and  if  this  tension  is  maintaiuec 
time,  that  muscular  spasm  which  is  an  exciting 
pain  by  bringing  the  osseous  surfaces  of  the  ai 
into  violent  pressure  becomes  eventually  exhaust 
therefore,  becomes  the  true  method  of  adn 
mechanical  relief,  and  the  apparatus  which  best  fi 
conditions  is  the  one  likely  to  find  most  favour. 

The  principle  may  be  stated  as  follows  : — ''  3 
disease  about  a  joint  renders  the  movements  of  . 

*  Dr.  H.  G.  Davis,  New  York.    M.  Bonnet  also  demonstrate 
the  sjnoyial  membrane  of  a  joint  is  forcibly  injected  the 
2S$nme§  this  conditioai* 
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e  jomt  is  always  liable  to  be  destroyed  by  unin- 
pressitre  effected  through  the  contraction  of  the 
assing  over  it,  tohich  they  do  by  preventing  the 
ted  upon  from  receiviTig  nulrtlion." 
-liest  attempts  made  to  act  on  this  principle  and 
he  bony  surfaces  of  the  hip-joint  by  persistent 
ction,  were  due  in  America  to  Dr.  H.  G.  Davis, 
gland  to  Mr.  Barwell  and  myself.  Both  of  the 
ntlemen  have  proposed  very  ingenious  pieces 
nism  for  accomplishing  the  desired  purpose, 
be  described  as  also  one  of  my  own  inventions, 
been  found  to  answer  most  admirably  in  a  large 
F  instances, 
vis's  splint  (Pig.  176)  is  composed  of  four  parts. 
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namely^  an  upper  or  pelvic  portion,  a,  a  tbigh  rod  curved  to 
the  shape  of  femur,  b,  a  leg  stem,  c,  and  a  perinseal  band,  9. 
At  the  lower  end  of  the  leg  stem  a  buckle  is  fixed.  The 
two  stems  are  joined  together  hj  a  screw  and  not,  & 
Around  the  leg  bands  of  adhesive  plaster  are  placed  in  vaA 
a  manner  that  their  lower  ends  communicate  with  theanUe 
buckle.  At  the  upper  part  of  the  thigh  a  perinieal  band, 
made  in  such  a  manner  as  to  be  partially  elastic,  is  second 
to  the  pelvic  part  of  the  splint.  Upon  the  screw-nut  being 
turned,  which  will  be  seen  in  the  centre  of  the  splint  i, 
extension  takes  place  between  the  extremities  of  the  spliot; 
for  as  the  upper  is  firmly  secured  to  the  perinseum,  whibt 
the  lower  is  secured  to  the  plaster  which  enfolds  the  k( 
separation  of  the  head  of  the  thigh-bone  in  a  downward 
direction  must  ensue  when  the  whole  appliance  is  broagbt 
into  action.  The  elastic  force  is,  however,  principaQy 
gained  by  an  inner  band  of  india  rubber  forming  part  d 
the  perinaeal  band,  and  to  the  proper  construction  of  which 
Dr.  Davis  assigns  much  importance. 

Mr.  Barwell^s  splint  (Fig.  177)  is  made  on  a  precisely 
similar  principle.  It  is  formed  as  follows : — A  flat  piece 
of  wood,  A,  extending  from  the  pelvis  to  the  heel,  has  fixed 
at  its  lower  portion  a  metal  rod  holding  a  small  pulley,  B- 

At  the  upper  part  a  pelvic  band  of  reticulated  zinc,  c,  is 
attached.  At  the  perinseum  is  a  padded  strap,  d,  and 
around  the  ankle  a  soft  band,  e.  These  are  connected 
together  by  a  catgut  cord,  which,  passing  over  rollers,  i« 
joined  to  a  strong  vulcanized  india-rubber  ring,  f.  The 
action  of  this  splint  when  applied  is  to  draw  the  head 
of  the  femur  away  from  the  acetabulum,  which  it  accom- 
plishes in  an  ingenious  manner. 

Both  of  these  appliances  need  considerable  care  in  their 
adjustment,  but  neither  seem  to  me  to  make  a  provision 
for  giving  general  te^t  ^ixid.  ^M^^xt  to  the  hip,  the  gluteal 
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9  of  which  are  ioTariably  tender  and  painful  in  these 
Neither  do  they  admit  of  easy  application,  as  in 


mer  it  must  be  exceedingly  painful  to  submit  a 
ly  eensitive  limb  to  the  plastering  process,  whilst 
latter  no  provision  is  made  for  preventing  unnatural 
ion  of  the  limb  or  rotation  of  the  splint.  To  supply 
requirements  the  following  appliance  has  been 
id  by  myself, 

<  in  structure  a  combination  of  the  leathern  hip 
advocated  by  Sir  B.  Brodie,  -with  Dr.  Davis's  me- 
ever,  but  the  simple  manner  in  which  it  is  made 
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to  control  any  rotative  or  abdncting  moreinait  ol 
limb  gives  it  a  novel  character.  Tbe  apparatos  wi 
seen,  on  reference  to  the  drawing  (Fig.  178),  to  cc 


of  a  gutta-percha  splint  enveloping  half  the  pel' 
thigh,  and  descending  to  helow  the  knee,  hjr 
means  any  disturhauce  of  the  hip  from  moven 
contraction  of  that  joint  is  prevented.  To  the  c 
lateral  surface  of  this  splint  a  thin  bat  strong  r 
is  affixed,  which  is  carried  beyond  and  under  t' 
at  a  distance  of  about  sii:  inches  irom  its  sole.  . 
the  thigh  and  under  the  perinieum  a  padded  ant 
elastic  band  paa&ea  and  faBtena  firmly  to  the  splint 
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around  the  pelvis  another  padded  strap  keeps  the  gutta 
porcha  firmly  connected  with  the  body.     Above  the  ankle 
I       m  padded  band  passes^  to  which  a  strong  vulcanized  india- 
rubber  cord  is  affixed  and  regulated  by  means  of  a  buckle 
ud  strap  which^  when  in  action^  produces  traction  against 
the  muscles  of  the  hip-joint^  similar  to  the  other  splints 
jut  described^  and  consequent  separation  of  the  articular 
wrfaces.      By  the   leg   rod  being  rectangularly  curved 
inder  the  foot^  it  serves  as  a  rest  for  the  whole  limb  when 
the  patient  is  recumbent^  and  prevents  any  rotation  of  the 
kg.    This  is  highly  important  in  order  to  secure  a  good 
KooFcry,  and  is  unprovided  for  either  in  Davis's  or  Bar- 
veil's  splints.     It  also  admits  of  the  patient  being  readily 
noTcd  without  disturbing  the  position  of  the  hip-joint. 

In  proof  of  the  practical  excellence  of  this  splint  in 
the  treatment  of  hip  disease^  I  may  mention  that  during 
last  summer  I  had  occasion  to  see  a  child  of  about  six 
years  of  age  at  a  distance  of  eighty  miles  from  London, 
^howas  labouring  under  excruciating  pain  from  inflam- 
matory action  of  the  hip-joint.     Owing  to  the  impossibility 
rf  bringing  the  child  to  town,  it  became  important  to  adopt 
iQch  means  as  might  be  readily  carried  out  at  the  patient's 
base.     For  this  purpose  I  provided  myself  with  a  piece  of 
pitta  percha,  a  long  strip  of  soft-tempered  steel  in  which 
a  few  holes  had  been  drilled,  a  padded  ankle-strap,  a  few 
eopper  rivets,  and  some  webbing  for  straps.     Thus  fur- 
nished^ the  construction  of  an  impromptu  splint  becomes 
very  simple;    and  I  mention  the  details  as  tending  to 
show  how  speedily  an  efiective  appliance  can  be  constructed 
oat  of  readily-obtained  materials. 

The  right  hip  being  affected,  the  child  was  laid  upon 
Ids  sound  or  left  side,  and  the  gutta  percha  having  been 
preyioiisly  cut  to  the  shape  of  the  limb,  and  softened 
by  hot    water^   was    gently   placed    upon  the  hip  and 
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carried  six  inches  below  the  knee-joint.     The  leg 
held  in  a   natural   posture^  and   pulled  a  Utile  down- 
wards^ whilst  the  gutta  percha  was  setting.    In  a  lew    i 
minutes  the  splint  was  sufficiently  shaped  to  be  lemofeli 
when^  having  previously  bent  the  steel  rod  to  the  requind 
length;  I  made  two  holes  in  the  gutta  percha  and  secnnd 
it  by  rivets  with  a  few  taps  of  a  hammer^  and  also  fiud 
a  buckle  and  strap  to  its  curved  end.     A  strap  of  elastic 
webbing  was  then  sewn  on  to  the  splint  to  act  as  a  periiueil 
band;  and  thus^  in  the  course  of  an  hour,  a  perfect  wfjih 
ratus  was  at  the  disposal  of  the  patient.    On  this  applianee 
being  adjusted  it  at  once  removed  the  acute  pain  under 
which  the  little  patient  had  previously  been  labouring.   I 
ought  to  have  added  that  the  ankle  band  was  fumisbed 
with  an  clastic  strap^  keeping  up  constant  traction,  from 
the  tension  of  which  the  limb  became  gently  drawn  down- 
wards;  and  pressure  at  the  hip-joint  removed.*    In  pro- 
portion to  the  tightness  of  the  elastic  was  the  diminution 
of  pain. 

Other  modifications  of  these  hip  splints  exist.  One, 
devised  by  Dr.  Andrews^  of  Chicago,  is  formed  like  an 
ordinary  crutch^  having  its  upper  portion  resting  against 
the  ischium,  and  the  lower  attached  to  the  heel  of  a  boot 

Dr.  H.  Sayre  and  Dr.  Taylor,  of  New  York,  have  also 

*  A  few  days  tince  I  received  a  letter  from  the  mother  of  thit  efaiUl, 
stating  that  he  had  never  sufiered  the  least  pain  since  the  tplint 
applied  eight  months  ago,  and  also  that,  although  the  ipUnt  had  not 
fur  one  instant  removed,  the  little  patient  never  complained  of  ita  irksome* 
ness,  hut,  on  the  contrary,  managed  to  move  himself  Tery  freely  about 
the  floor  of  the  room.  In  this  case  both  pain  and  deformity  wer«  pre- 
vented, first,  by  the  separation  of  the  hip-bone  from  the  cap  in  which  it 
rests,  and,  secondly,  from  the  exhaustion  of  muicular  spasm  by  the 
constant  traction  of  the  vulcanized  cord.  Mr.  Nunn  has  recent^  tried 
the  same  form  of  splint  with  an  adult  patient  in  Middlesex  HoajntaU  vhore 
contraction  of  the  knee  was  superadded,  and  obtained  the  most  satisfhctory 
results. 
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■Tented  excellent  varieties  of  the  same  spUut.  In  one 
li  all  the  principle  of  elastic  extension  ia  the  ruling  idea, 
be  mechanical  treatment  of  these  cases  presents  many 
fficulties,  reaulting,  as  a  rule,  from  active  and  subacute 
itKhief  in  the  socket  of  the  thigh.  Much  circumspcc- 
on  is  required  in  attempting  to  ameliorate  this  condition 
id  prevent  contraction  of  the  hip. 

I  now  pass  on  to  affections  of  the  hip  unaccompanied 
J  disease  of  the  joint. 

then  is  a  variety  of  hip  deformity  of  rare  occurrence, 
nd  vhich,  being  usually  observed  in  connection  witlk 
aterior  lumbar  curvature  of  the  apiue,  is  generally  in- 
hded  among  spinal  distortions.  In  these  cases  the  hips 
ccome  fixed  from  rigidity  of  the  surrounding  parts.  The 
ody  cannot  be  held  fully  erect  ftom  spastic  contraction 
t  the  flexor  muscles  of  the  thigh,  and  on  attempting  to 
Ditain  a  perpendicular  position,  the  pelvis  appears  to  be 
ilted  forwards,  as  in  anterior  lumbar  curvature.  The  me- 
hinical  treatment  of  a  case  of  this  kind  is  simple  extension, 
nd  I  have  devised  a  couch  (Fig.  1/9)  for  its  application, 
lis  is  so  arranged  as  to  allow  the  arms  and  upper  part 
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of  the  body  to  rest  in  a  horkontal  position^  vhile  11m 
pelvis  and  lower  extremities  lie  on  an  inclined  planei  tbe 
angle  of  which  is  about  25^.  A  small  cmtch  placed 
beneath  each  arm-pit  fixes  the  shoulders^  and  a  pair  of 
padded  plates^  acted  upon  by  horizontal  screws^  secorai 
the  pelvis.  On  each  ankle  a  padded  band  is  fastened,  to 
which  leaden  weights  are  fixed  by  cords  running  over 
pulleys  at  the  end  of  the  bed.  These,  when  the  bands  me 
adapted,  exercise  traction  upon  the  hip,  and  tend  gradu- 
ally to  bring  the  legs  to  their  proper  length  and  position. 
After  this  object  has  been  secured,  the  same  form  of  :: 
appliance  as  that  figured  at  page  299  is  to  be  adopted,  bt 
the  purpose  of  retaining  the  thigh  bones  in  position. 

The  details  of  a  case  of  this  kind  in  which  the  deformitj 
evidently  was  of  congenital  origin  may  prove  of  intereit, 
both  on  account  of  the  severity  of  the  conditions  and  the 
advantage  resulting  from  well-directed  mechanical  trett- 
ment. 

The  patient  is  a  young  lady  of  twelve  years  of  age,  wcB 
developed,  but  rather  short  in  stature.     When  she  first 
began  to  walk  the  spine  presented  an  anterior  curvature 
embracing  the  whole  lumbar  region ;  there  was  a  tilting 
downwards  and  forwards  of  the  pelvis ;  semi-luxation  of 
the  hips  in  a  backward  and  upward  direction ;  displace- 
ment posteriorly  of  the  trochanter  axis,  and  prominence 
anteriorly  of  the  chest  and  abdomen.    These  symptoms 
were  constant  in  walking  or  standing,  but  upon  the  sitting 
position  being  assumed,  a  partial  obliteration  of  the  lumbar 
curve  was  induced.     The  walk  was  awkward  and  ungainly 
from  the  displaced  position  of  the  hip-joints.     Owing  to 
the  tilted  pelvis  having  tended  to  flex  the  hips,  contraction 
of  the  psoas  and  iliacus  muscles  had  become  established. 
As  these  conditions  increased  with  the  growth  of  the  child 
she  was  shown  to  an  orthopaedic  surgeon,  who  suggested 
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tiie  adoption  of  a  simple  spinal  support  having  a  pelvic 
\kdA  and  two  crutches^  but  unfortunately  the  pelvic  part 
«f  the  mechanism  being  imperfectly  devised^  it  became^ 
Ij  exercising  pressure  above  the  trochanteric  axis,  a  fertile 
•ouroe  of  increased  deformity,  owing  to  its  thrusting  the 
pdris  still  farther  forwards  and  downwards.  This  instru- 
ment was  worn  for  nearly  three  years,  when  the  present 
amngements  were  substituted. 

The  child  is  now  laid  for  six  hoiirs  daily  upon  a  prone 
oooch,  so  constructed  that  the  arm-pits  rest  upon  axillary 
rods  fixed  to  the  couch.  The  pelvis  is  held  laterally  by 
two  padded  plates  which  grasp  its  anterior  margins,  whilst 
Ac  abdomen  is  uplifted  and  the  lumbar  spine  thrown 
backwards  by  a  soft,  thick  pad ;  extension  of  the  anterior 
femoral  muscles  and  replacement  of  the  tilted  pelvis  are 
gained  by  the  traction  of  bags  of  sand  fixed  to  cords  and 
pulleys  which  communicate  with  a  padded  leather  band 
passing  around  each  leg. 

On  the  patient  leaving  this  couch  an  appliance  is  imme- 
diately adjusted  consisting  of  two  lateral  crutches  springing 
from  a  deep  pelvic  band  of  peculiar  construction.  This  is 
ao  formed  that  it  covers  the  whole  of  the  gluteus  muscles 
and  prevents  any  change  of  position  between  the  pelvis 
and  the  lumbar  vertebrse,  its  principal  resistance  falling  in 
a  line  parallel  with  the  trochanter.  Two  thick  pads  accu- 
rately fitted  to  the  upper  part  of  the  trochanter  major  pre- 
vent upward  or  posterior  displacement  of  the  thigh  bones. 
Hence  the  patient  is  enabled  to  stand  and  walk  without 
the  risk  of  increased  deformity. 

This  plan  has  been  pursued  for  nearly  two  years,  and 
the  results  are  most  gratifying,  the  patient  having  almost 
entirely  lost  her  rolling  gait,  whilst  the  pelvis  is  nearly 
replaced  in  its  natural  position.  The  health  of  the  child 
has  not  suflfered  in  the  least,  which  is  partly  due  to  the 
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recumbency  being  only  made  use  of  for  a  few  boon 
daily. 

Whatever  may  be  tbe  proximate  cause  of  contracted  hip 
its  resulting  deformity  is  externally  characterised  by  flenoa 
of  the  thigh  upon  the  trunk  and  shortening  of  the  Ie( 
The  foot  does  not  touch  the  ground^  and  the  patient  csn- 
not  walk  without  crutches.  Owing  to  the  neck  of  tha 
thigh  bone  being  fixed  at  a  considerable  angle  to  the  sib 
of  the  shafts  a  difficulty  is  found  in  applying  extendbg 
force.  This  difficulty  is  peculiarly  felt  if  the  disease  tun 
resulted  in  luxation  of  the  head  of  the  bone.  In  order  ts 
bring  a  sufficient  amount  of  extending  force  to  bear  upon 
the  flexed  thigh,  it  is  necessary  to  act  by  leveragei  the 
fulcrum  being  invariably  the  pelvis. 

Fig.  180. 
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ere  the  muscles  are  sufficiently  lax  to  admit  of  ready 
ioiij  the  best  plan  for  producing  this  is  by  means  of 
anized  india-rubber  cord.  This  I  first  adopted  for 
•ntraction  in  a  case  given  me  by  Mr.  Weedon  Cooke 

Royal  Free  Hospital^  and  as  it  permits  free  muscular 
n  while  the  limb  is  being  extended^  it  may  be  used 
idyantage  in  slight  cases. 
i  instrument  (Fig.  180)  is  composed  of  a  lateral  metal 

extending  from  the  arm-pit  to  the  centre  of  the 
md  possessing  free  joints  at  the  knee  and  hip.  It  is 
led  to  the  body  by  a  padded  pelvic  band.  At  the  centre 
e  stem^  between  the  hip  and  knee  joints^  a  padded 
band  passes  over  the  front  of  the  thigh^  while  at  the 

extremity  there  is  a  metallic  trough,  which  receives 
ack  of  the  calf.  From  the  upper  extremity  of  the 
le  (thigh)  portion  of  the  stem,  a  process  projects 
rards  at  right  angles  to  the  stem.  This  process  is 
KTted  with  the  pelvic  band  by  a  powerful  vulcanized 
rubber  cord,  the  traction  of  which,  converting  the 
into  a  constantly  acting  lever  of  the  first  order,  tends 
(tently  to  extend  the  thigh. 

is  instrument  was  very  successful  in  the  case  to  which 
( applied.  In  a  short  period  the  thigh  was  completely 
ded. 

other  instrument  (Fig.  181),  adopted  in  cases  free 
lateral  deviation  of  the  shaft  of  the  thigh,  consists  of 
tallic  stem,  which  extends  from  the  armpit  to  the  sole 
e  boot,  and  is  jointed  at  the  knee,  ankle,  and  hip. 
atter  joint  is  furnished  with  a  powerful  spring,  formed 
le  gun-lock  principle,  and  therefore  constantly  drag- 
the  thigh  downwards.  Powerful  bands  of  vulcanized 
I  rubber  are  even  better  than  the  gun-lock  spring,  as 
can  be  readily  replaced  when  injured.  The  limb  is 
ed  to  the  lateral  stem  by  thigh  and  calf  troughs,  the 
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former  passing  in  front  of,  the  latter  behind  the  limb. 
There  is  also  a  pelvic  band^  which  fastens  the  apparatus  to 
the  body.  But  it  very  frequently  happens  that  the  mus- 
cular contraction  is  so  great  as  to  require  considerable 
force  for  its  extension.  When  this  is  so  an  appliance 
(Fig.  182)  which  meets  every  requirement  in  cases  of 
severe  hip  contraction,  successfully  combating  and  coun- 
teracting each  abnormal  deviation,  is  adopted ;  this,  how- 
ever, deserves  a  more  careful  and  detailed  description. 
It  is  composed  of  a  pelvic  band,  bearing  two  lateral 
ui)rights,  upon  which  the  arms  rest,  and  from  which 
strong  laced  bands  pass  around  the  thorax.  Two  gluteal 
plates  are  placed  at  the  lower  edge  of  this  pelvic  belt; 
these  being  intended  to  prevent  the  pelvic  band  from 
being  horizontaWy  Tot«A.edL,  ox  tete^  x<i>M\d  upon  the  body, 
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le  apparatos  is  extended :  since  the  contraction  of 
>rnied  limb  induces  a  tendency  to  this  displacement. 

lateral  mai^n  of  the  belt,  and  in  apposition  with 
irmity,  a  powerful  metal  stem  is  screwed  ou,  which 
s  two  rack -and- pinion  centres ;  one  to  extend  the 
lie  other  to  force  the  femur  outwards.   Occasionally, 

ratchet,  which  acts  horizontallj,  is  introduced;  but 

rarely  necessary,  as  the  combined  actions  of  ex- 

and  abduction,   if  carefully   managed,   will   also 

the  limb.     The  stem  is  prolonged  to  the  heel  of  the 

ack-and-pinion  axes  being  placed  at  the  kuee  and 

for  the  purpose  of  overcoming  any  contraction 


I 


382  DEFORMITIES. 

carried  six  inches  below  the  knee-joint.  The  leg  wai 
held  in  a  natural  posture,  and  pulled  a  little  dowa- 
wards,  whilst  the  gutta  percha  was  setting.  In  a  few 
minutes  the  splint  was  sufficiently  shaped  to  be  remofed, 
when,  having  previously  bent  the  steel  rod  to  the  requiied 
length,  I  made  two  holes  in  the  gutta  percha  and  secuel 
it  by  rivets  with  a  few  taps  of  a  hammer,  and  also  fixed 
a  buckle  and  strap  to  its  curved  end.  A  strap  of  elastic 
webbing  was  then  sewn  on  to  the  splint  to  act  as  a  perinni 
band,  and  thus,  in  the  course  of  an  hour,  a  perfect  appi- 
ratus  was  at  the  disposal  of  the  patient.  On  this  appUanee 
being  adjusted  it  at  once  removed  the  acute  pain  under 
which  the  little  patient  had  previously  been  labouring.  I 
ought  to  have  added  that  the  ankle  band  was  furnished 
with  an  elastic  strap,  keeping  up  constant  traction,  from 
the  tension  of  which  the  limb  became  gently  drawn  down- 
wards, and  pressure  at  the  hip-joint  removed.*  In  pro- 
portion to  the  tightness  of  the  elastic  was  the  diminution 
of  pain. 

Other  modifications  of  these  hip  splints  exist.  One, 
devised  by  Dr.  Andrews,  of  Chicago,  is  formed  like  an 
ordinary  crutch,  having  its  upper  portion  resting  against 
the  ischium,  and  the  lower  attached  to  the  heel  of  a  boot 

Dr.  H.  Sayre  and  Dr.  Taylor,  of  New  York,  have  also 

*  A  few  days  since  I  received  a  letter  from  the  mother  of  this  diQd, 
stating  that  he  had  never  suffered  the  least  pain  since  the  aplint 
applied  eight  months  ago,  and  also  that,  although  the  splint  had  not 
for  one  instant  removed,  the  little  patient  never  complained  of  its  ii 
ness,  but,  on  the  contrary,  managed  to  move  himself  yery  fMij  about 
tho  floor  of  the  room.  In  this  case  both  pain  and  deformity  were  pre* 
vented,  first,  by  the  separation  of  the  hip-bone  ftom  the  cop  in  which  it 
rests,  and,  secondly,  from  the  exhaustion  of  mnscular  spasm  by  the 
constant  traction  of  the  vulcanized  cord.  Mr.  Nann  has  recently  tried 
the  same  form  of  splint  with  an  adult  patient  in  Middlesex  Hoepitnl,  where 
contraction  of  the  knee  was  superadded,  and  obtained  the  most  Bttisflictoly 
results. 
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mrented  excellent  Tarieties  of  the  same  spliut.  lu  one 
and  all  the  principle  of  elastic  extension  ia  the  ruling  idea. 
The  mechanical  treatment  of  these  coses  presents  many 
difficulties,  resnlting,  as  a  rule,  from  active  and  subacute 
aitchief  in  the  socket  of  the  thigh.  Much  circumspec- 
tion ia  required  in  attempting  to  ameliorate  this  condition 
■nd  prevent  contraction  of  the  hip. 

I  now  pass  on  to  affections  of  the  hip  unaccompanied 
lif  diieue  of  the  joint. 

There  i«  a  Tariety  of  hip  deformity  of  rare  occurrence, 
ind  which,  being  usually  observed  in  connection  with 
anterior  lumbar  curvature  of  the  spine,  is  generally  in- 
dnded  among  spinal  distortions.  In  these  cases  the  hips 
become  fixed  from  rigidity  of  the  surrounding  parts.  Tho 
Wt  cannot  be  held  fully  erect  from  spastic  contraction 
rf  the  flexor  muscles  of  the  thigh,  and  on  attempting  tu 
mUin  a  perpendicular  position,  the  pelvis  appears  to  be 
tilted  forwards,  as  in  anterior  lumbar  curvature.  The  me- 
dunical  treatment  of  a  case  of  this  kind  is  simple  extension, 
and!  have  devised  a  couch  {Fig.  179)  for  its  application, 
Th»  ia  ao  arranged  as  to  allow  the  arms  and  upper  part 
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of  the  body  to  rest  in  a  horisontal  poution^  while  the 
pelvis  and  lower  extremities  lie  on  an  inclined  planej  the 
angle  of  which  is  about  25^.  A  small  crutch  placed 
beneath  each  arm-pit  fixes  the  shoulders^  and  a  pair  of 
padded  plates^  acted  upon  by  horizontal  screws,  secnrei 
the  pelvis.  On  each  ankle  a  padded  band  is  fastened,  to 
which  leaden  weights  are  fixed  by  cords  mnning  over 
pulleys  at  the  end  of  the  bed.  These>  when  the  bands  an 
adapted^  exercise  traction  upon  the  hip,  and  tend  grada- 
ally  to  bring  the  legs  to  their  proper  length  and  poiitioD. 
After  this  object  has  been  secured,  the  same  form  of 
appliance  as  that  figured  at  page  299  is  to  be  adopted,  far 
the  purpose  of  retaining  the  thigh  bones  in  position. 

The  details  of  a  case  of  this  kind  in  which  the  deformitj 
evidently  was  of  congenital  origin  may  prove  of  interest, 
both  on  account  of  the  severity  of  the  conditions  and  the 
advantage  resulting  from  well-directed  mechanical  treat- 
ment. 

The  patient  is  a  young  lady  of  twelve  years  of  age,  well 
developed,  but  rather  short  in  stature.  When  she  first 
began  to  walk  the  spine  presented  an  anterior  curvature 
embracing  the  whole  lumbar  region ;  there  was  a  tilting 
downwards  and  forwards  of  the  pelvis;  semi-luxation  of 
the  hips  in  a  backward  and  upward  direction ;  displace- 
ment posteriorly  of  the  trochanter  axis,  and  prominence 
anteriorly  of  the  chest  and  abdomen.  These  symptoms 
were  constant  in  walking  or  standing,  but  upon  the  sitting 
position  being  assumed,  a  partial  obliteration  of  the  lumbar 
curve  was  induced.  The  walk  was  awkward  and  ungainly 
from  the  displaced  position  of  the  hip-joints.  Owing  to 
the  tilted  pelvis  having  tended  to  flex  the  hips,  contraction 
of  the  psoas  and  iliacus  muscles  had  become  established. 
As  these  conditions  increased  with  the  growth  of  the  child 
she  was  shown  to  an  orthopaedic  surgeon,  who  suggested 
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the  adoption  of  a  simple  spinal  support  having  a  pelvic 
band  and  two  crutches^  but  unfortunately  the  pelvic  part 
of  the  mechanism  being  imperfectly  devised^  it  became^ 
hj  exercising  pressure  above  the  trochanteric  axis^  a  fertile 
loarce  of  increased  deformity^  owing  to  its  thrusting  the 
pdyis  still  further  forwards  and  downwards.  This  instru- 
ment was  worn  for  nearly  three  years,  when  the  present 
arrangements  were  substituted. 

The  child  is  now  laid  for  six  hours  daily  upon  a  prone 
coach,  so  constructed  that  the  arm-pits  rest  upon  axillary 
rods  fixed  to  the  couch.  The  pelvis  is  held  laterally  by 
two  padded  plates  which  grasp  its  anterior  margins^  whilst 
the  abdomen  is  uplifted  and  the  lumbar  spine  thrown 
backwards  by  a  soft,  thick  pad ;  extension  of  the  anterior 
femoral  muscles  and  replacement  of  the  tilted  pelvis  are 
gained  by  the  traction  of  bags  of  sand  fixed  to  cords  and 
pulleys  which  communicate  with  a  padded  leather  band 
passing  around  each  leg. 

On  the  patient  leaving  this  couch  an  appliance  is  imme- 
diately adjusted  consisting  of  two  lateral  crutches  springing 
firom  a  deep  pelvic  band  of  peculiar  construction.  This  is 
10  formed  that  it  covers  the  whole  of  the  gluteus  muscles 
and  prevents  any  change  of  position  between  the  pelvis 
and  the  lumbar  vertebrae,  its  principal  resistance  falling  in 
a  line  parallel  with  the  trochanter.  Two  thick  pads  accu- 
rately fitted  to  the  upper  part  of  the  trochanter  major  pre- 
rent  upward  or  posterior  displacement  of  the  thigh  bones. 
Hence  the  patient  is  enabled  to  stand  and  walk  without 
the  risk  of  increased  deformity. 

This  plan  has  been  pursued  for  nearly  two  years,  and 
the  results  are  most  gratifying,  the  patient  having  almost 
entirely  lost  her  rolling  gait,  whilst  the  pelvis  is  nearly 
replaced  in  its  natural  position.  The  health  of  the  child 
has  not  sufi'ered  in  the  least,  which  is  partly  due  to  the 
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recumbency  being  only  made  use  of   for  a  few  hoon 
daily. 

Whatever  may  be  the  proximate  cause  of  oontracted  bip 
its  resulting  deformity  is  externally  oharacteriaed  by  flexion 
of  the  thigh  upon  the  trunk  and  shortening  of  the  leg. 
The  foot  does  not  touch  the  ground,  and  the  patient  can- 
not walk  without  crutches.  Owing  to  the  neck  of  the 
thigh  bone  being  fixed  at  a  considerable  angle  to  the  axis 
of  the  shaft,  a  difficulty  is  found  in  applying  extendmg 
force.  This  difficulty  is  peculiarly  felt  if  the  disease  Im 
resulted  in  luxation  of  the  head  of  the  bone.  In  order  to 
bring  a  sufficient  amount  of  extending  force  to  bear  upon 
the  flexed  thigh,  it  is  necessary  to  act  by  leveragei  the 
fulcrum  being  invariably  the  pelvis. 

Fig.  180. 
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the  muscles  are  sufficiently  lax  to  admit  of  ready 
,  the  hest  plan  for  producing  this  is  by  means  of 
:ed  india-rubber  cord.  This  I  first  adopted  for 
iction  in  a  case  given  me  by  Mr.  Weedon  Cooke 
yal  Free  Hospital^  and  as  it  permits  free  muscular 
hile  the  limb  is  being  extended^  it  may  be  used 
.ntage  in  slight  cases. 

(trument  (Fig.  180)  is  composed  of  a  lateral  metal 
ending  from  the  arm-pit  to  the  centre  of  the 
possessing  free  joints  at  the  knee  and  hip.  It  is 
» the  body  by  a  padded  pelvic  band.  At  the  centre 
em^  between  the  hip  and  knee  joints^  a  padded 
d  passes  over  the  front  of  the  thigh,  while  at  the 
remity  there  is  a  metallic  trough,  which  receives 
of  the  calf.  From  the  upper  extremity  of  the 
thigh)  portion  of  the  stem,  a  process  projects 
s  at  right  angles  to  the  stem.     This  process  is 

1  with  the  pelvic  band  by  a  powerful  vulcanized 
ber  cord,  the  traction  of  which,  converting  the 

a  constantly  acting  lever  of  the  first  order,  tends 
iy  to  extend  the  thigh. 

strument  was  very  successful  in  the  case  to  which 
)lied.    In  a  short  period  the  thigh  was  completely 

;r  instrument  (Fig.  181),  adopted  in  cases  free 
ral  deviation  of  the  shaft  of  the  thigh,  consists  of 

2  stem,  which  extends  from  the  armpit  to  the  sole 
x)t,  and  is  jointed  at  the  knee,  ankle,  and  hip. 
r  joint  is  furnished  with  a  powerful  spring,  formed 
;un-lock  principle,  and  therefore  constantly  drag- 
thigh  downwards.  Powerful  bands  of  vulcanized 
)ber  are  even  better  than  the  gun-lock  spring,  as 

be  readily  replaced  when  injured.  The  limb  is 
o  the  lateral  stem  by  thigh  and  calf  troughs,  the 
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Fig.  181. 


former  passing  in  front  of,  the  latter  behind  the  limb. 
There  is  also  a  pelvic  band,  which  fastens  the  apparatus  to 
the  body.  But  it  very  frequently  happens  that  the  mus- 
cular contraction  is  so  great  as  to  require  considerable 
force  for  its  extension.  When  this  is  so  an  appliance 
(Fig.  182)  which  meets  every  requirement  in  cases  of 
severe  hip  contraction,  successfully  combating  and  coun- 
teracting each  abnormal  deviation,  is  adopted ;  this,  how- 
ever, deserves  a  more  careful  and  detailed  description. 
It  is  composed  of  a  pelvic  band,  bearing  two  lateral 
uprights,  upon  which  the  arms  rest,  and  from  which 
strong  laced  bands  pass  around  the  thorax.  Two  gluteal 
plates  are  placed  at  the  lower  edge  of  this  pelvic  belt; 
these  being  intended  to  prevent  the  pelvic  band  from 
being  horizontaWy  TotateA,oT  feite^^Tw«L^xxY»a.the  body. 
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apparatuB  is  extended :  since  the  contraction  of 

med  limb  induces  a  tendency  to  this  displacement. 

ateral  margin  of  the  belt,  and  in  apposition  with 

rmity,  a  powerful  metal  stem  is  screwed  on,  which 

3  two  rack-aDd-pioion  centres ;  one  to  extend  the 

he  other  to  force  the  femur  outwards.   Occasionally, 

ratchet,  which  acts  horizontally,  is  introduced ;  but 

rarely  necessary,  as  the  combined  actions  of  ex- 

a  and  abduction,   if  carefully   managed,   will   also 

the  limb.     The  stem  is  prolonged  to  the  heel  of  the 

rack- and -pinion  axes  being  placed  at  the  kuee  and 

,    for  the  purpose   of  overcoming   any  contraction 
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which  may  have  taken  plane  at  those  joints.  The  thigk 
and  calf  are  held  within  the  instrument  in  soitatt; 
troughs:  the  thigh  trough  beings  as  nsual^  fixed  in  firart 
of  the  lirob»  that  for  the  calf^  behind — thus  they  mntmlfy 
counteract  the  flexion  of  the  hip  and  knee. 

This  instrument^  when  managed  with  care,  wiU  eflk- 
tually  overcome  every  mechanical  complication  whid  ii 
met  with  in  contraction,  not  only  of  the  hip,  but  also  of 
the  knee  and  ankle,  no  matter  how  severe.  Sometimes  it 
is  necessary  to  add  a  second  rack-and-pinion  joint  at  the 
kiiee^  for  the  purpose  of  overcoming  lateral  displacemeat 
of  the  head  of  the  tibia  (on  a  principle  which  will  be 
discussed  when  contracted  knee  is  considered),  and,  in 
like  manner,  if  varus  exists,  a  modification  of  Scarpa's 
shoe. 

There  is  another  movement  necessary  when  actual 
luxation  of  the  head  of  the  femur  has  taken  place, 
namely,  that  produced  by  an  elongating  screw  placed  at 
the  thigh  part  of  the  apparatus^  the  object  being  to 
extend  the  thigh  on  the  trunk.  All  the  advantages  of- 
fered by  the  various  orthopsedic  beds  which  are  employed 
on  the  Continent  may  be  obtained  by  this  instrument, 
with  the  additional  one,  that  the  patient  is  able  to  take 
some  slight  amount  of  exercise  upon  crutches.  This  form 
of  apparatus  has  received  on  the  Continent  various  modi- 
fications, the  most  notable  of  which  are  those  suggested 
by  Fred.  Martin,*  Raspail,t  Lefort,J  and  Mathieu,  the 
last  of  whom  has  devised  an  appliance  for  use  during 
night,  which  surpasses  in  ingenuity  anything  yet  con- 
structed. 

Fred.  Martin  adopts  three  flat  lateral  levers^  two  of 

•  Fred.  Martin  et  Alf.  CoUmeaii,  *  De  la  Coxalgie,'  IVuis,  1865. 
t  F.  V.  Raapail, '  Revue  elementaire  de  Med.  de  Pharm.,'  1847. 
X  Lefort, '  BuUetin  de  \a  ^odM  ii&  CVv\xxa^\<^'  186G. 
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iiich  form  the  lower  or  leg  portion  of  the  iustrumeiit^ 

id  one  the  upper  or  thigh  part.    These  are  joined  to- 

ether  at  the  knee  by  an  arc  of  steel,  the  angle  of  which 

an  be  easily  formed  by  tightening  a  small  thumb-screw. 

ilie  thigh  lever  is  extended  at  its  lower  end  beyond  the 

cnee  centre^  whilst  its  upper  extremity  is  fixed  by  another 

arc  of  steel  to  a  deep  pelvic-band^  and  varies  its  angle  also 

by  a  thumb-screw.  The  thigh,  leg  and  pelvis  are  held  firmly 

by  padded  straps  to  the  instrument.    From  the  inferior  end 

of  the  thigh  lever,  which  is  composed  of  two  thin  plates 

sliding  over  each  other,  a  strong  cord  is  attached  which, 

when  acted  upon  by  a  screw,  produces  extension  between 

the  1^  and  pelvis.      This  tends  to  overcome  muscular 

contraction  and  favours  the  extension  of  the  tliigh  from 

the  pelvis^  which  is  done  by  a  screw  moving  in  the  arc  of 

■teel  already  mentioned. 

RaspaiPs  instrument  differs  only  from  that  used  in 
England  (Fig.  182),  in  the  adoption  of  a  ratchet  axis  to  the 
gluteal  plate,  and  a  simple  articulated  leg  lever  with  free 
joints  attached  to  the  sound  leg  to  prevent  horizontal 
displacement  of  the  pelvic  band. 

Lefort  combines  ordinary  lateral  extension  with  pressure 
against  the  ischium  of  the  affected  hip,  which  is  obtained 
by  means  of  a  padded  elastic  crutch  resting  upon  the 
perinseum,  and  governed  in  its  movement  by  a  series  of 
screws  which  in  their  actions  resemble  the  natural  move- 
ments of  the  limb  in  its  restoration  to  normal  position. 
This  apparatus  is  very  ingenious  but  more  complicated  than 
needful.  Mathieu  adds  to  the  English  plan  a  lateral  thigh 
lever  with  cylindrical  trough,  which  embraces  two  thirds 
of  the  opposite  thigh,  its  object  being  to  prevent  horizontal 
solntion  of  the  instrument  around  the  pelvis.  This  is  a 
veiy  useful  addition  to  the  value  of  the  apparatus  and  has 
long  been  adopted  in  London.    But  the  same  ingenious 
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mechaDiBt  has  invented  an  apparatus  for  keeping  np  ex- 
tension during  night  in  the  earlier  stages  of  hip  affectioos, 
which  merits  the  highest  praise  on  account  of  its  great 
simplicity  and  easy  adaptability.  It  is  alao  of  modi  valoe 
as  a  retentive  appliance  to  be  used  after  the  removal  of 
hip  distortion  by  the  more  powerful  form  of  instrument 
already  mentioned,  hence  it  is  introduced  in  this  por- 
tion of  my  work.  The  apparatus  (Fig.  183)  is  composed 
of  two  leather  troughs,  A  and  B,  strengthened  by  bandi 
of  thin  steel.  These  fit  the  body  accurately,  A  embraciiif 
the  upper  third  of  the  healthy  thigh,  and  B  the  lower  two 
thirds  of  the  affected  one.    At  the  upper  and  inner  mar- 


gin of  it  is  Rxed  a  well  padded  arch  of  steel,  whilst  the 
lower  and  inner  margin  of  B  is  similarly  prepared.  The 
one  rests  against  the  ischium  and  perinieum  of  the  healthy 
side,  the  other  upon  the  condyle  of  the  femur  of  the 
diseased  limb.  A  steel  rod,  C,  gives  attachment  to  these 
two  troughs,  having  both  an  antero-posterior  and  a 
lateral  joint  at  the  ischiatic  axis :  also  a  similar  arrange- 
ment of  joint  at  the  femoral  condyle.  This  permits  both 
of  abduction  and  extension.      But  the   most   important 
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feature  is  that  of  vertical  elongation^  which  takes  place 
hj  means  of  a  ratchet  and  screw  shown  in  the  dis^am 
atC. 

This  instrument  can  be  most  rapidly  applied^  it  being 
only  necessary  to  open  the  troughs  in  fronts  lay  the  limbs 
carefully  within  them^  secure  the  buckles^  and  finally 
adjust  the  elongating  screw.  To  avoid  any  possibility  of 
abrasion,  the  limbs  should  be  first  covered  with  a  flannel 
bandage  from  the  pelvis  to  the  knee. 

When  in  Wurtemburg,  several  years  ago,  I  visited  Dr. 

Heine's  establishment,  at   Cannstadt,  for  the  purpose  of 

inspecting  the  various  mechanical  contrivances  which  are 

used  in  (Germany  for  the  treatment  of  deformities.     His 

coach  for  the  treatment  of  contracted   hip  has  attained 

DttucU  celebrity.     Mr.  Hugman,  in  his  work  on  *  Diseases 

of  the  Hip-joint/  has  spoken  very  favorably  of  its  use  in 

^vere  cases,  where  other  contrivances  have  been  supposed 

^  be  inapplicable.     But  I  believe  that,  in  all  cases,  the 

apparatuses  last  figured   answer  better.     They  are   less 

irksome  to  the  patient,  and  less  injurious  to  the  general 

kcalth.     Again,  in  Dr.  Heine^s  apparatus,  very  little,  if 

*ny,  provision  is  made  for  those  complications  which  are 

occasionally  associated  with  contraction  of  the  hip-joint— 

inch  as  flexion  of  the  knee  to   a  right  angle,  lateral 

displacement  of  the  head  of  the  tibia,  &c.     I  give  a  sketch 

of  Dr.  Heine's  couch  (Fig.  184),  in  order  that  the  several 

forms  of  apparatus  may  be  contrasted. 

The  well-known  apparatus,  called  a  "  prone  couch,^'  is 
sometimes  used  in  simple  cases  of  contraction  of  the  hip- 
joint,  as  the  weight  of  the  limb  facilitates  elongation;  it  is 
objectionable,  however,  on  mechanical  grounds,  because 
the  thigh  and  trunk  are  constantly  kept  in  a  bent  position, 
thus  tending  to  foster  contraction  of  the  flexors.  But  this 
plan  of  treatment  is  of  great  utility  if  adopted  for  the 
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of  the  body  to  rest  in  a  horizontal  position^  while  t 
pelvis  and  lower  extremities  lie  on  an  inclined  phne^  t 
angle  of  which  is  about  25^.  A  small  cratch  plac 
beneath  each  arm-pit  fixes  the  shoulders,  and  a  pair 
padded  plates,  acted  upon  by  horizontal  screws,  seen 
the  pelvis.  On  each  ankle  a  padded  band  is  fastened^ 
which  leaden  weights  are  fixed  by  cords  ronning  o 
pulleys  at  the  end  of  the  bed.  These,  when  the  bands 
adapted,  exercise  traction  upon  the  hip,  and  tend  grai 
ally  to  bring  the  legs  to  their  proper  length  and  po8iti> 
After  this  object  has  been  secured,  the  same  form 
appliance  as  that  figured  at  page  299  is  to  be  adopted, 
the  purpose  of  retaining  the  thigh  bones  in  position. 

The  details  of  a  case  of  this  kind  in  which  the  deform 
evidently  was  of  congenital  origin  may  prove  of  inten 
both  on  account  of  the  severity  of  the  conditions  and ' 
advantage  resulting  from  well-directed  mechanical  tn 
ment. 

The  patient  is  a  young  lady  of  twelve  years  of  age,  i 
developed,  but  rather  short  in  stature.  When  she  i 
began  to  walk  the  spine  presented  an  anterior  curvat 
embracing  the  whole  lumbar  region ;  there  was  a  tilt 
downwards  and  forwards  of  the  pelvis;  semi-luxation 
the  hips  in  a  backward  and  upward  direction ;  dispL 
ment  posteriorly  of  the  trochanter  axis,  and  promine 
anteriorly  of  the  chest  and  abdomen.  These  sympti 
were  constant  in  walking  or  standing,  but  upon  the  siti 
position  being  assumed,  a  partial  obliteration  of  the  lum 
curve  was  induced.  The  walk  was  awkward  and  ungai 
from  the  displaced  position  of  the  hip-joints.  Owinj 
the  tilted  pelvis  having  tended  to  flex  the  hips,  contract 
of  the  psoas  and  iliacus  muscles  had  become  establisi 
As  these  conditions  increased  with  the  growth  of  the  c1 
she  was  shown  to  au  orthopaedic  surgeon,  who  sugges 
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the  adoption  of  a  simple  spinal  support  having  a  pclvi(; 
bind  and  two  crutches,  but  unfortunately  the  pelvic  part 
€f  the  mechanism  being  imperfectly  devised,  it  became, 
b^  exercising  pressure  above  the  trochanteric  axis,  a  fertile 
loiiree  of  increased  deformity^  owing  to  its  thrusting  the 
pdyis  still  farther  forwards  and  downwards.  This  instru- 
ment was  worn  for  nearly  three  years,  when  the  present 
arrangements  were  substituted. 

The  child  is  now  laid  for  six  hours  daily  upon  a  prone 
coach,  BO  constructed  that  the  arm-pits  rest  upon  axillary 
rods  fixed  to  the  couch.  The  pelvis  is  held  laterally  by 
two  padded  plates  which  grasp  its  anterior  margins,  whilst 
the  abdomen  is  uplifted  and  the  lumbar  spine  thrown 
backwards  by  a  soft,  thick  pad ;  extension  of  the  anterior 
Cemoral  muscles  and  replacement  of  the  tilted  pelvis  are 
pined  by  the  traction  of  bags  of  sand  fixed  to  cords  and 
pulleys  which  communicate  with  a  padded  leather  band 
passing  around  each  leg. 

On  the  patient  leaving  this  couch  an  appliance  is  imme- 
diately adjusted  consisting  of  two  lateral  crutches  springing 
from  a  deep  pelvic  band  of  peculiar  construction.     This  is 
10  formed  that  it  covers  the  whole  of  the  gluteus  muscles 
and  prevents  any  change  of  position  between  the  pelvis 
and  the  lumbar  vertebne,  its  principal  resistance  falling  in 
a  line  parallel  with  the  trochanter.     Two  thick  pads  accu- 
rately fitted  to  the  upper  part  of  the  trochanter  major  pre- 
vent upward  or  posterior  displacement  of  the  thigh  bones. 
Hence  the  patient  is  enabled  to  stand  and  walk  without 
the  risk  of  increased  deformity. 

This  plan  has  been  pursued  for  nearly  two  years,  and 
the  results  are  most  gratifying,  the  patient  having  almost 
entirely  lost  her  rolling  gait,  whilst  the  pelvis  is  nearly 
replaced  in  its  natural  position.  The  health  of  the  child 
has  not  suffered  in  the  least,  which  is  partly  due  to  the 
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recumbency  being  only  made  use  of  for  a  few  boon 
daily. 

WhatcYcr  may  be  the  proximate  cause  of  contracted  Up 
its  resulting  deformity  is  externally  characterised  by  flexkA 
of  the  thigh  upon  the  trunk  and  shortening  of  the  kf^ 
The  foot  does  not  touch  the  ground^  and  the  patient  csn- 
not  walk  without  crutches.  Owing  to  the  nedL  of  the 
thigh  bone  being  fixed  at  a  considerable  angle  to  the  sxis 
of  the  shafts  a  difficulty  is  found  in  applying  extending 
force.  This  difficulty  is  peculiarly  felt  if  the  disease  hsi 
resulted  in  luxation  of  the  head  of  the  bone.  In  order  to 
bring  a  sufficient  amount  of  extending  force  to  bear  upon 
the  flexed  thigh^  it  is  necessary  to  act  by  leyerage^  tibe 
fulcrum  being  invariably  the  pelvis. 

Fig.  180. 
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Where  the  muscles  are  sufficiently  lax  to  admit  of  ready 
tension^  the  best  plan  for  producing  this  is  by  means  of 
nlcanized  india-rubber  cord.  This  I  first  adopted  for 
)  oontraction  in  a  case  given  me  by  Mr.  Weedon  Cooke 
the  Boyal  Free  Hospital^  and  as  it  permits  free  muscular 
Cion  while  the  limb  is  being  extended^  it  may  be  used 
h  adTantage  in  slight  cases. 

rhe  instrument  (Fig.  180)  is  composed  of  a  lateral  metal 
m,  extending  from  the  arm-pit  to  the  centre  of  the 
t,  and  possessing  free  joints  at  the  knee  and  hip.  It  is 
adied  to  the  body  by  a  padded  pelvic  band.  At  the  centre 
the  stem^  between  the  hip  and  knee  joints^  a  padded 
tal  band  passes  over  the  front  of  the  thigh^  while  at  the 
rer  extremity  there  is  a  metallic  trough,  which  receives 
5  back  of  the  calf.  From  the  upper  extremity  of  the 
ddle  (thigh)  portion  of  the  stem,  a  process  projects 
ckwards  at  right  angles  to  the  stem.  This  process  is 
mected  with  the  pelvic  band  by  a  powerful  vulcanized 
Ka-rubber  cord,  the  traction  of  which,  converting  the 
m  into  a  constantly  acting  lever  of  the  first  order,  tends 
rnstently  to  extend  the  thigh. 

This  instrument  was  very  successful  in  the  case  to  which 
wu  applied.  In  a  short  period  the  thigh  was  completely 
tended. 

Another  instrument  (Fig.  181),  adopted  in  cases  free 
m  lateral  deviation  of  the  shaft  of  the  thigh,  consists  of 
netallic  stem,  which  extends  from  the  armpit  to  the  sole 
the  boot,  and  is  jointed  at  the  knee,  ankle,  and  hip. 
e  latter  joint  is  furnished  with  a  powerful  spring,  formed 
the  gun-lock  principle,  and  therefore  constantly  drag- 
g  the  thigh  downwards.  Powerful  bands  of  vulcanized 
lia  rubber  are  even  better  than  the  gun-lock  spring,  as 
J  can  be  readily  replaced  when  injured.  The  limb  is 
ored  to  the  lateral  stem  by  thigh  and  calf  troughs ,  the 
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Fig.  181. 


former  passing  in  front  of,  the  latter  behind  the  limb. 
There  is  also  a  pelvic  band^  which  fastens  the  apparatus  to 
the  body.  But  it  very  frequently  happens  that  the  mus- 
cular contraction  is  so  great  as  to  require  considerable 
force  for  its  extension.  When  this  is  so  an  appliance 
(Fig.  182)  which  meets  every  requirement  in  cases  of 
severe  hip  contraction^  successfully  combating  and  coun- 
teracting each  abnormal  deviation^  is  adopted ;  this,  how- 
ever, deserves  a  more  careful  and  detailed  description. 
It  is  composed  of  a  pelvic  band,  bearing  two  lateral 
uprights,  upon  which  the  arms  rest,  and  from  which 
strong  laced  bands  pass  around  the  thorax.  Two  gluteal 
plates  are  placed  at  the  lower  edge  of  this  pelvic  belt; 
these  being  intended  to  prevent  the  pelvic  band  from 
being  horizontaWy  TotaX^A,  at  ^at^^^xavwjL^xs^xL  the  body. 


CONTKACTED    BIP. 


38!) 


ben  the  apparatus  is  extended :  since  the  cootractiou  of 
k  deformed  limb  induces  a  tendency  to  this  displacement. 
It  the  lateral  margin  of  the  belt,  and  in  apposition  vith 
the  deformity,  a  powerful  metal  stem  is  screwed  on,  which 
nmtsins  two  rack -and- pinion  centres ;  one  to  extend  the 
liofh,  the  other  to  force  the  femur  outwards.    Occasionally, 
■  third  ratchet,  which  acts  horizontally,  is  introduced ;  but 
this  is  rarely  necessary,  as  the  combined  actions  of  ex- 
tension and  abduction,   if  carefully   managed,   will  also 
rotate  the  limb.     The  stem  is  prolonged  to  the  heel  of  the 
boot,  rack- and -pinion  axes  being  placed  at  the  knee  and 
■nkle,   for  the  purpose  of  overcoming   any  contraction 
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mechanist  hai  invented  an  apparatus  for  keejnng  np  ei- 
teDBJon  during  night  in  the  earlier  stages  of  hip  affectioii^ 
which  merits  the  highest  pnuse  on  accoant  of  its  gmt 
simplicity  and  easy  adaptability.  It  ia  also  of  much  nine 
as  a  retentive  appliance  to  be  used  after  the  remorsl  of 
hip  distortion  by  the  more  powerful  form  of  instrumait 
already  mentioned,  hence  it  is  introdaced  in  this  pn- 
tion  of  my  work.  The  apparatus  (Fig.  183)  ia  compoaed 
of  two  leather  troughs,  A  and  B,  strengthened  by  bsnili 
of  thin  steel.  These  fit  the  body  accurately,  A  embndng 
the  upper  third  of  the  healthy  thigh,  and  B  the  lower  two 
thirds  of  the  affected  one.     At  the  upper  and  inner  vat- 


gin  of  it  is  Bxed  a  well  padded  arch  of  steel,  whilst  tbe 
lower  and  inner  margin  of  B  is  similarly  prepared,  lie 
one  rests  against  the  ischium  and  perineum  of  the  hcaltJi; 
side,  the  other  upon  the  condyle  of  the  femur  of  the 
diseased  limb.  A  steel  rod,  C,  gives  attachment  to  these 
two  troughs,  having  both  an  antero- posterior  and  a 
lateral  joint  at  the  ischiatic  axis :  also  a  similar  arrange- 
ment of  joint  at  the  femoral  condyle.  This  permita  both 
of  abduction  and  e3:ten%\<:i<i\.     But  the  most  important 
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hich  form  the  lower  or  leg  portion  of  the  iustrumcnt, 
Jid  one  the  upper  or  thigh  part.  These  are  joined  to- 
gether at  the  knee  by  an  arc  of  steel,  the  angle  of  which 
can  be  easily  formed  by  tightening  a  small  thumb-screw. 
The  thigh  lever  is  extended  at  its  lower  end  beyond  the 
knee  centre^  whilst  its  upper  extremity  is  fixed  by  another 
arc  of  steel  to  a  deep  pelvic-band,  and  varies  its  angle  also 
by  a  thumb-screw.  The  thigh,  leg  and  pelvis  are  held  firmly 
by  padded  straps  to  the  instrument.  From  the  inferior  end 
of  the  thigh  lever,  which  is  composed  of  two  thin  plates 
sliding  over  each  other,  a  strong  cord  is  attached  which, 
when  acted  upon  by  a  screw,  produces  extension  between 
the  leg  and  pelvis.  This  tends  to  overcome  muscular 
contraction  and  favours  the  extension  of  the  thigh  from 
the  pelvis^  which  is  done  by  a  screw  moving  in  the  arc  of 
steel  already  mentioned. 

Raspail's  instrument  differs  only  from  that  used  in 
England  (Fig.  182),  in  the  adoption  of  a  ratchet  axis  to  the 
gluteal  plate,  and  a  simple  articulated  leg  lever  with  free 
joints  attached  to  the  sound  leg  to  prevent  horizontal 
displacement  of  the  pelvic  band. 

Lefort  combines  ordinary  lateral  extension  with  pressure 
against  the  ischium  of  the  affected  hip,  which  is  obtained 
by  means  of  a  padded  elastic  crutch  resting  iipon  the 
perinsnm,  and  governed  in  its  movement  by  a  series  of 
•crews  which  in  their  actions  resemble  the  natural  move- 
ments of  the  limb  in  its  restoration  to  normal  position. 
This  apparatus  is  very  ingenious  but  more  complicated  than 
needful.  Mathieu  adds  to  the  English  plan  a  lateral  thigh 
lever  with  cylindrical  trough,  which  embraces  two  thirds 
of  the  opposite  thigh,  its  object  being  to  prevent  horizontal 
solution  of  the  instrument  around  the  pelvis.  This  is  a 
very  useful  addition  to  the  value  of  the  apparatus  and  has 
long  been  adopted  in  London.    But  the  same  ingenious 
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is  that  of  vertical  elongation,  vliich  takes  place 
■m  of  a  ratchet  and  screw  •■howii  in  tlic  diagram 

inttrament  can  be  most  rajiidlr  applied,  it  being 
Mmtary  to  open  the  troughs  in  front,  lav  the  limbs 
Jf  vithin  them,  secure  the  buckle*,  and  finally 
■e  elongating  screir.  To  avoid  any  possibility  of 
^i^  the  limbs  should  be  first  covered  with  a  flannel 
vfiom  the  pelvia  to  the  kuee. 

1  Wurtemharg,  several  years  ago,  I  visited  Dr. 

tablishmcnt,  at   Canostadt,  for  the  purpose  of 

i  mechanical  contrivances  wbich  are 

lany  for  the  treatment  of  deformities.     His 

!  treatment  of  contracted   hip  has  attained 

rity.     Mr.  Hugman,  in  his  work  on  '  Diseases 

at,'  has  spoken  very  favorably  of  its  use  in 

t,  where  other  contrivances  have  been  supposed 

dicablc.     But  1  believe  that,  in  all  cases,  the 

-  lut   figured  answer   better.     They  are  less 

L  las  injurious  to  the  general 

t  apparatus,  very  little,  if 

:  complications  which  are 

fttraction  of  the  hip-joint— 

1   a   right   anglcj  lateral 

ibia,  KlC.     I  give  a  sketch 

in  order  that  the  several 

ted. 

"  prone  couch,"  u 
jcDDtractioQ  of  the  hip- 
Btates  elongation  j  it  ia 
Bical  grounds,  because 
■ept  in  a  bent  poaitioD, 
Vthe  flexors.  But  this 
pty  if  adopted  for  the 
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purpose  of  obtaining  rest  when  the  early  BTmptoiiu  of  hip 
diseaae  show  themselves,  although,  under  these  dieiim- 
atancesj  I  consider  the  method  proposed  hj  Sir  Benjamia 
Brodie  to  be  infinitely  superior. 


This  consists  in  carefully  moulding  a  thick  {nece  of 
leather  to  the  pelvis  and  thigh,  the  leather  being  applied 
while  loei  and  flexible,  and  allowed  to  dry  and  harden  to 
the  shape  of  the  body.  So  perfect  is  the  support  thns 
formed,  that  it  even  exercises  a  control  over  the  invo- 
luntary muscular  motion  which  is  frequently  observed  in 
these  cases,  and  which  sometimes  induces  sudden  move- 
ment of,  and  disturbance  in  the  joint.  I  have  frequently 
applied  these  splints  by  the  request  of  Sir  B.  Brodie, 
Sir  W.  FergussoD,  Messrs.  Paget,  Quaiu,  H.  C.  Johnson, 
Hilton,  Erichsen,  &c.,  and  iorariably  found  that  the  limb 
was  held  in  a  state  of  perfect  rest  by  means  of  them. 

From  the  facility  with  which  gutta-percha  can  be 
moulded,  it  has  almost  entirely  superseded  leather  and  with 
the  best  results.    Xno^^^et  Wq&^iuk  lus  also  had  ex- 
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tensive  use^  which  is  a  preparation  of  felt^  introduced  by 
Mr.  Hydes.  The  felt  is  first  cut  to  the  shape^  then  placed 
around  the  limb,  and  painted  over  with  a  substance  like 
gum  mastick,  which  is  absorbed  by  the  felt,  and  eventually 
hardening,  fixes  the  splint,  after  an  hour  or  two's  applica- 
tion, to  the  exact  shape  of  the  part  against  which  it  is 
in  contact.  This  is,  however,  a  sticky  and  rather  disagree- 
able process,  and  offers  much  difficulty  when  the  surface 
has  great  irregularity. 

Both  Hydes'  felt  and  gutta-percha  become  impervious 
unleM  punctured  by  minute  holes  for  the  passage  of 
perspiration.    No  substance  can  surpass  gutta-percha  in 
obtaining  a  correct  mould  when  applied  by  an  experienced 
mechanist;  but  the  reason  why  it  is  less  frequently  used 
than  leather  or  felt,  is  the  care  needed  for  securing  the 
doe  amount  of  pliability.     In  using  it  the  water  should  be 
ahnoBt  boiling,  and  the  best  method  of  application  is  that 
of  laying  the  gutta-percha  upon  a  towel,  and  then  placing 
the  towel  as  well  as  the  gutta-percha  over  the  limb  whilst 
moulding.     By  this  plan,  all  chance  of  accidental  ad- 
hesion between  the  hand  and  the  gutta-percha  is  avoided, 
whilst  the  latter  readily  separates  from  the  skin  of  the 
patient  when  once  thoroughly  hard.    Gutta-percha  readily 
follows  every  superficial  irregularity,  whilst  felt  has  to 
be  cut  and  planned   to   enable  it  to  do  so.     In  slight 
cases,  such  as  support  for  the  hand  or  ankle,  felt  does 
very  well,  but  for  the  hip,  "  there  is  nothing  like  leather '' 
or  gutta-percha. 

The  best  adaptation  of  the  principles  laid  down  by 
Heine  is  to  be  found  in  a  couch  of  the  following  con- 
struction (Fig.  183).  It  consists  of  a  double  inclined 
plane,  and  in  order  that  the  objection  so  constantly  urged 
against  this  compound  inclination — viz.,  that  it  produces 
great  pressure  upon  the  nates — may  be  avoided,  the  glutei 
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rest  upon  a  padded  plate,  which  can  be  raised  by  a  per- 
pendicular screw,  passing  upwards  from  under  the  centre 


Fig.  185. 


of  the  couch.  Two  pads  are  fixed  by  long  horiEontal 
screws  at  each  side  of  the  couch,  their  office  being  to  grasp 
the  sides  of  the  pelvis  laterally,  and  in  this  way  afford  a 
fixed  point  of  action  for  the  extending  mechanism.  A 
strong  padded  band  is  placed  over  the  thigh  on  the  oator 
side  of  the  limb  affected  and  in  connection  with  the  phme, 
another  passing  around  the  leg.  As  the  angles  of  the 
plane  are  varied,  so  the  thigh  becomes  extended  upon  the 
trunk ;  and  as  the  pelvis  can  be  raised  at  the  same  time, 
the  joint  may  be  readily  restored  to  a  normal  position. 
There  is  also  an  extending  metal  stem,  to  promote  length- 
ening of  the  limb. 

Various  straps  are  fixed  to  the  frame,  with  the  intent 
that  the  pelvis  may  be  secured  firmly  to  it,  the  arm-pits 
being  received  by  sliding  and  thickly  padded  metal 
crutches. 

Sometimes  a  contraction  of  the  hip-joint  is  at  once 
overcome  by  placing  l\ve  ^«L\AfeTi\.  xvxAKt  ^hlotoformj  and 
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then  breaking  away  the   adhesions  round  the  joint  by 
violence.     I   devised  an   apparatus  for  Mr.   Brodhurst, 
which    is    intended    to    effect    this    end,   and    anotlier 
for  maintaining  tolerably  constant  exercise  of  the  joint, 
after  the  completion  of  the  previous   operation.      The 
former  of  these  contrivances  consists  of  an  ordinary  ^^  easy 
chair/*'  to  the  seat  of  which  a  strong  and  well  padded  band 
18  affixed^  which,  after  passing  over  the  pelvis,  is  fastened 
to  the  opposite  side.     At  the  back  of  the  chair,  near  its 
opper  mai^n,  a  powerful  pulley  is  secured,  through  which 
a  oord  passes  terminating  in  a  padded  thigh  band.     The 
sni^eon  takes  a  position  in  front  of  the  patient,  and 
violently  flexes  the  thigh  by  pulling  the  cord.  Having  placed 
the  limb  in  a  gutta-percha  splint,  and  allowed  it  to  rest  for 
a  few  days,  the  next  apparatus  employed  consists  of  a 
strong  wooden  seat  with  a  pelvic  strap.     Another  strap 
passes  under  the  perinseum,  which  is  secured  to  the  lateral 
margin  of  the  seat.     A  pulley  is  screwed  into  the  ceiling, 
through  which  a  rope  runs.     This  rope  is  attached  to  the 
thigh  by  a  band  at  one  end,  and  it  is  held  by  the  patient  at 
the  other.     An  uplifting  of  the  thigh  follows  when  this 
rope  is  pulled,  and  if  the  thigh  band  is  also  furnished  with 
another  rope,  passing  through  a  pulley  fixed  in  the  ground, 
alternate  flexion  and  extension  is  readily  set  up,  ulti- 
mately securing  mobility  in  the  joint. 

Bonnet  suggests  a  somewhat  similar  apparatus,  but  he 
employs  a  handkerchief  to  hold  the  thigh,  which,  I  know 
from  experience,  is  insufficient  fully  to  fulfil  the  object  for 
which  it  is  proposed. 

A  badly  contrived  though  strongly  recommended  in- 
strument occasionally  employed  for  cases  of  contracted  hip 
is  constructed  as  follows  (Fig.  186): — It  consists  of  a 
pelvic  band  bearing  two  lateral  uprights,  one  of  which  has 
a  perpendicular  spring  at  its  lower  border,  which  sup])prt8 
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Fig.  181. 


former  passing  in  front  of^  the  latter  behind  the  limb. 
There  is  also  a  pelvic  band^  which  fastens  the  apparatus  to 
the  body.  But  it  very  frequently  happens  that  the  mus- 
cular contraction  is  so  great  as  to  require  considerable 
force  for  its  extension.  When  this  is  so  an  appliance 
(Fig.  182)  which  meets  every  requirement  in  cases  of 
severe  hip  contraction,  successfully  combating  and  coun- 
teracting each  abnormal  deviation,  is  adopted ;  this,  how- 
ever, deserves  a  more  careful  and  detailed  description. 
It  is  composed  of  a  pelvic  band,  bearing  two  lateral 
uprights,  upon  which  the  arms  rest,  and  from  which 
strong  laced  bands  pass  around  the  thorax.  Two  gluteal 
plates  arc  placed  at  the  lower  edge  of  this  pelvic  belt; 
these  being  intended  to  prevent  the  pelvic  band  from 
being  horizontaWy  xotateA.,  ox  fcxt^  xQ\x\wi  upon  the  body. 
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the  apparatos  is  extended  :  since  the  contraction  of 
eformed  limb  induces  a  tendency  to  this  displacement, 
le  lateral  margin  of  the  belt,  and  in  apposition  with 
:formity,  a  powerful  metal  stem  is  screwed  on,  which 
ins  two  rack-and -pinion  centres;  one  to  estend  the 
,  the  other  to  force  the  femnr  outwards.  Occasionally, 
d  ratchet,  which  acts  horizontally,  is  introduced ;  but 
s  rarely  necessary,  as  the  combined  actions  of  ex- 
in  and  abduction,  if  carefully  managed,  will  also 
!  the  limb.    The  stem  is  prolonged  to  the  heel  of  the 

rack- and -pinion  axes  being  placed  at  the  knee  and 
,   for  the  purpose  of  overcoming   any  contraction 
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which  may  have  taken  place  at  those  joints.  The  tiugk 
and  calf  are  held  within  the  instrument  in  suitable 
troughs:  the  thigh  trough  being,  as  usual,  fixed  in  frooj 
of  the  limb,  that  for  the  calf,  behind — ^thus  thejr  matnal^ 
counteract  the  flexion  of  the  hip  and  knee. 

This  instrument,  when  managed  with  care,  will  efo 
tually  overcome  every  mechanical  compUcation  which  i 
met  with  in  contraction,  not  only  of  the  hip,  bat  also  en 
the  knee  and  ankle,  no  matter  how  severe.  Sometimes  il 
is  necessary  to  add  a  second  rack-and-pinion  joint  at  th 
knee,  for  the  purpose  of  overcoming  lateral  displacement 
of  the  head  of  the  tibia  (on  a  principle  which  will  be 
discussed  when  contracted  knee  is  considered),  and,  in 
like  manner,  if  varus  exists,  a  modification  of  Scarpa's 
shoe. 

There  is  another  movement  necessary  when  actnil 
luxation  of  the  head  of  the  femur  has  taken  pbce, 
namely,  that  produced  by  an  elongating  screw  placed  at 
the  thigh  part  of  the  apparatus,  the  object  being  tc 
extend  the  thigh  on  the  trunk.  All  the  advantages  oC 
fered  by  the  various  orthopaedic  beds  which  are  employee 
on  the  Continent  may  be  obtained  by  this  instrument 
with  the  additional  one,  that  the  patient  is  able  to  taki 
some  slight  amount  of  exercise  upon  crutches.  This  fom 
of  apparatus  has  received  on  the  Continent  various  modi 
fications,  the  most  notable  of  which  are  those  suggeste 
by  Fred.  Martin,*  Ra8pail,t  Lefort,J  and  Mathieu,  th 
last  of  whom  has  devised  an  appliance  for  use  duiin 
night,  which  surpasses  in  ingenuity  anything  yet  coi: 
structed. 

Fred.  Martin  adopts  three  flat  lateral  levers,  two  < 

•  Fred.  Martin  et  Alf.  Collmeaii,  *  De  la  Coxalgie,'  Paris,  1865. 
t  F.  V.  Raspail,  *  Revne  elementaire  de  Med.  de  PharmV  1847. 
X  Lefort,  <  BvOletui  de  la  Sod^t^  de  Chlrurgie/  1866. 


FRENCH    APPLIANCES.  391 

which  form  the  lower  or  leg  portion  of  the  instrument^ 
and  one  the  upper  or  thigh  part.    These  are  joined  to- 
gether at  the  knee  by  an  arc  of  steely  the  angle  of  which 
em  be  easily  formed  by  tightening  a  small  thumb-screw. 
The  thigh  lever  is  extended  at  its  lower  end  beyond  the 
knee  centre^  whilst  its  upper  extremity  is  fixed  by  another 
ire  of  steel  to  a  deep  pelvic-band^  and  varies  its  angle  also 
by  a  thumb-screw.  The  thigh^  leg  and  pelvis  are  held  firmly 
\ff  padded  straps  to  the  instrument.    From  the  inferior  end 
of  the  thigh  lever,  which  is  composed  of  two  thin  plates 
sliding  over  each  other,  a  strong  cord  is  attached  which, 
when  acted  upon  by  a  screw,  produces  extension  between 
the  1^  and  pelvis.      This  tends  to  overcome  muscular 
contraction  and  favours  the  extension  of  the  thigh  from 
the  pelvis,  which  is  done  by  a  screw  moving  in  the  arc  of 
steel  already  mentioned. 

Raspail's  instrument  differs  only  from  that  used  in 
fiigland  (Fig.  182),  in  the  adoption  of  a  ratchet  axis  to  the 
gluteal  plate,  and  a  simple  articulated  leg  lever  with  free 
joints  attached  to  the  sound  leg  to  prevent  horizontal 
displacement  of  the  pelvic  band. 

Lefort  combines  ordinary  lateral  extension  with  pressure 
against  the  ischium  of  the  affected  hip,  which  is  obtained 
by  means  of  a  padded  elastic  crutch  resting  upon  the 
perinsnm,  and  governed  in  its  movement  by  a  series  of 
screws  which  in  their  actions  resemble  the  natural  move- 
ments of  the  limb  in  its  restoration  to  normal  position. 
This  apparatus  is  very  ingenious  but  more  complicated  than 
needfid.  Mathieu  adds  to  the  English  plan  a  lateral  thigh 
lever  with  cylindrical  trough,  which  embraces  two  thirds 
of  the  opposite  thigh,  its  object  being  to  prevent  horizontal 
solution  of  the  instrument  around  the  pelvis.  This  is  a 
very  useful  addition  to  the  value  of  the  apparatus  and  has 
long  been  adopted  in  London.    But  the  same  ingenious 


mechanist  has  iiivcuted  an  apparatus  for  keeping  up  ex- 
tension during  night  in  the  earlier  stages  of  hip  affections, 
which  merits  the  highest  praise  on  account  of  its  great 
simplicity  and  easy  adaptability.  It  is  also  of  much  nine 
as  a  retentive  appliance  to  be  used  after  the  remoral  of 
hip  distortion  by  the  more  powerful  form  of  instrument 
already  mentioned,  hence  it  is  introduced  in  this  pw^ 
tion  of  my  work.  The  apparatus  (Fig.  183)  is  compa«d 
of  two  leather  troughs,  A  and  B,  strengthened  by  bands 
of  thin  steel.  These  fit  the  body  accurately,  A  embrtciiif 
the  upper  third  of  the  healthy  Uiigh,  and  B  the  lower  tn 
thirds  of  the  affected  one.    At  the  upper  and  inner  mar- 


gin of  it  is  fixed  a  well  padded  arch  of  steely  whilst  the 
lower  and  inner  margin  of  B  is  similarly  prepared.  The 
one  rests  against  the  ischium  and  pcrinaeum  of  the  healthy 
side,  the  other  upon  the  condyle  of  the  femur  of  the 
diseased  limb.  A  steel  rod,  C,  gives  attachment  to  these 
two  troughs,  having  both  an  antero-poaterior  and  a 
lateral  joint  at  the  ischiatic  axis ;  also  a  similar  arraDge> 
ment  of  joint  at  the  femoral  condyle.  This  permits  both 
of  abduction  and  extension.      But  the  most  impwtant 
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ftitare  is  that  of  vertical  elongation^  \vhich  takes  place 
\(f  means  of  a  ratchet  and  screw  shown  in  the  diagram 
itC. 

This  instrument  can  be  most  rapidly  applied^  it  being 
onlj  necessary  to  open  the  troughs  in  fronts  lay  the  limbs 
euefblly  within  them^  secure  the  buckles^  and  finally 
idJQst  the  elongating  screw.  To  avoid  any  possibility  of 
ibnttion,  the  limbs  should  be  first  covered  with  a  flannel 
bindage  from  the  pelvis  to  the  knee. 

When  in  Wurtemburg,  several  years  ago,  I  visited  Dr. 

Heine's  establishment,  at  Cannstadt,  for  the  purpose  of 

io^iecting  the  various  mechanical  contrivances  which  are 

ued  in  Grermany  for  the  treatment  of  deformities.     His 

coach  for  the  treatment  of  contracted  hip  has  attained 

much  celebrity.     Mr.  Hugman,  in  his  work  on  *  Diseases 

of  the  Hip-joint/  has  spoken  very  favorably  of  its  use  in 

•erere  cases,  where  other  contrivances  have  been  supposed 

to  be  inapplicable.     But  I  believe  that,  in  all  cases,  the 

apparatuses  last  figured  answer  better.     They  are   less 

irksome  to  the  patient,  and  less  injurious  to  the  general 

kealth.     Again,  in  Dr.  Heine's  apparatus,  very  little,  if 

>Dy,  provision  is  made  for  those  complications  which  are 

occasionally  associated  with  contraction  of  the  hip-joint— 

(ach  as  flexion  of  the  knee  to   a  right   angle,  lateral 

displacement  of  the  head  of  the  tibia,  &c.     I  give  a  sketch 

of  Dr.  Heine's  couch  (Fig.  184),  in  order  that  the  several 

ibrms  of  apparatus  may  be  contrasted. 

The  well-known  apparatus,  called  a  "  prone  couch,''  is 
sometimes  used  in  simple  cases  of  contraction  of  the  hip- 
jointj  as  the  weight  of  the  limb  facilitates  elongation;  it  is 
objectionable,  however,  on  mechanical  grounds,  because 
the  thigh  and  trunk  are  constantly  kept  in  a  bent  position, 
thus  tending  to  foster  contraction  of  the  flexors.  But  this 
plan  of  treatment  is  of  great  utility  if  adopted  for  the 


:!;i|  l)E^■oK^]lTlEs. 

jiuriKisc  of  obtaining  rest  whcu  the  early  symptoms  ofliip 
disease  show  themselves,  although,  aader  these  dicimi> 
stances,  I  consider  the  method  proposed  by  Sir  Benjuui 
Brodie  to  be  infinitely  snperior. 
Fia.  1114. 


This  consists  in  carefully  moulding  a  thick  [nece  d 
leather  to  the  pelvis  and  thigh,  the  leather  being  applied 
while  wet  and  flexible,  and  allowed  to  dry  and  harden  to 
the  shape  of  the  body.  So  perfect  is  the  support  tb» 
formed,  that  it  even  exercises  a  control  over  the  ioTO- 
luntary  muscular  motion  which  is  frequently  observed  in 
these  cases,  and  which  sometimes  induces  mdden  move- 
ment of,  and  disturbance  in  the  joint.  I  have  fireqaentl; 
applied  these  splints  by  the  request  of  Sir  B.  Brodie, 
Sir  W.  Fergusson,  Messrs.  Paget,  Quain,  H.  C.  Johnson, 
Hilton,  Erichsen,  &c.,  and  invariably  found  that  the  limb 
was  held  in  a  state  of  perfect  rest  by  means  of  them. 

From  the  facility  with  which  gntta-percha  can  be 
moulded,  it  has  almost  entirely  superseded  leather  and  with 
the  best  results.     K.-ao^Jiet  «M.\»t&nce  has  also  had  ex- 
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tensive  use,  which  is  a  preparation  of  felt,  introduced  by 
Mr.  Hydes.  The  felt  is  first  cut  to  the  shape,  then  placed 
around  the  limb,  and  painted  over  with  a  substance  like 
gum  mastick,  which  is  absorbed  by  the  felt,  and  eventually 
hardening,  fixes  the  splint,  after  an  hour  or  two's  applica- 
tion, to  the  exact  shape  of  the  part  against  which  it  is 
in  contact.  This  is,  however,  a  sticky  and  rather  disagree- 
able process,  and  ofiers  much  difficulty  when  the  surface 
bas  great  irregularity. 

Both  Hydes'  felt  and  gutta-percha  become  impervious 
QoleiB  punctured  by  minute  holes  for  the  passage  of 
perspiration.    No  substance  can  surpass  gutta-percha  in 
obtaining  a  correct  mould  when  applied  by  an  experienced 
inechanist;  but  the  reason  why  it  is  less  frequently  used 
than  leather  or  felt,  is  the  care  needed  for  securing  the 
doe  amount  of  pliability.    In  using  it  the  water  should  be 
almost  boiling,  and  the  best  method  of  application  is  that 
of  laying  the  gutta-percha  upon  a  towel,  and  then  placing 
the  towel  as  well  as  the  gutta-percha  over  the  limb  whilst 
moulding.     By  this  plan,   all  chance  of  accidental  ad- 
hesion between  the  hand  and  the  gutta-percha  is  avoided, 
whilst  the  latter  readily  separates  from  the  skin  of  the 
patient  when  once  thoroughly  hard.    Gutta-percha  readily 
ibllows  every  superficial  irregularity,  whilst  felt  has  to 
be  cut   and  planned   to   enable  it  to  do  so.     In  slight 
cues,  such  as  support  for  the  hand  or  ankle,  felt  does 
veiy  well,  but  for  the  hip,  "  there  is  nothing  like  leather  ^' 
or  gutta-percha. 

The  best  adaptation  of  the  principles  laid  down  by 
Heine  is  to  be  found  in  a  couch  of  the  following  con- 
stmction  (Fig.  183).  It  consists  of  a  double  inclined 
plane,  and  in  order  that  the  objection  so  constantly  urged 
against  this  compound  inclination — viz.,  that  it  produces 
great  pressure  upon  the  nates — may  be  avoided,  the  glutei 
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rest  upon  a  padded  plate,  which  can  be  raised  by  a  per- 
pendicular screw,  passing  upwards  from  under  the  centre 


Fia.  185. 


of  the  couch.  Two  pads  are  fixed  by  long  horisontal 
screws  at  each  side  of  the  couch,  their  office  being  to  grasp 
the  sides  of  the  pelvis  laterally,  and  in  this  way  afford  a 
fixed  point  of  action  for  the  extending  mechanism.  A 
strong  padded  band  is  placed  over  the  thigh  on  the  outer 
side  of  the  limb  affected  and  in  connection  with  the  plane, 
another  passing  around  the  leg.  As  the  angles  of  the 
plane  are  varied,  so  the  thigh  becomes  extended  upon  the 
trunk ;  and  as  the  pelvis  can  be  raised  at  the  same  time, 
the  joint  may  be  readily  restored  to  a  normal  position. 
There  is  also  an  extending  metal  stem,  to  promote  length- 
ening of  the  limb. 

Various  straps  are  fixed  to  the  frame,  with  the  intent 
that  the  pelvis  may  be  secured  firmly  to  it,  the  arm-pits 
being  received  by  sliding  and  thickly  padded  metal 
crutches. 

Sometimes  a  contraction  of  the  hip-joint  is  at  once 
overcome  by  placing  \.\ve  ^^^Xa^tA.  mxA^t  chloroform^  and 
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then  breaking  away  the   adhesions  round  the  joint  by 
violence.     I   devised  an   apparatus  for  Mr.   Brodhurst, 
which    is    intended    to    effect    this    end,   and    another 
for  maintaining  tolerably  constant  exercise  of  the  joint, 
after  the  completion  of  the  previous   operation.      The 
former  of  these  contrivances  consists  of  an  ordinary  '^  easy 
cbair/''  to  the  seat  of  which  a  strong  and  well  padded  band 
is  affixed^  which^  after  passing  over  the  pelvis,  is  fastened 
to  the  opposite  side.    At  the  back  of  the  chair,  near  its 
opper  margin^  a  powerful  pulley  is  secured^  through  which 
a  oord  passes  terminating  in  a  padded  thigh  band.     The 
surgeon  takes  a  position  in  front  of  the  patient,  and 
violently  flexes  the  thigh  by  pulling  the  cord.  Having  placed 
the  limb  in  a  gutta-percha  splint,  and  allowed  it  to  rest  for 
a  few  days^  the  next  apparatus  employed  consists  of  a 
strong  wooden  seat  with  a  pelvic  strap.     Another  strap 
passes  under  the  perinseum,  which  is  secured  to  the  lateral 
margin  of  the  seat.     A  pulley  is  screwed  into  the  ceiling, 
through  which  a  rope  runs.     This  rope  is  attached  to  the 
thigh  by  a  band  at  one  end,  and  it  is  held  by  the  patient  at 
the  other.    An  uplifting  of  the  thigh  follows  when  this 
rope  is  pulled^  and  if  the  thigh  band  is  also  furnished  with 
another  rope^  passing  through  a  pulley  fixed  in  the  ground, 
alternate  flexion  and  extension  is  readily  set  up^  ulti- 
mately securing  mobility  in  the  joint. 

Bonnet  suggests  a  somewhat  similar  apparatus,  but  he 
employs  a  handkerchief  to  hold  the  thigh,  which^  I  know 
from  experience^  is  insufficient  fully  to  fulfil  the  object  for 
which  it  is  proposed. 

A  badly  contrived  though  strongly  recommended  in- 
strument occasionally  employed  for  cases  of  contracted  hip 
is  constructed  aa  follows  (Fig.  186) : — It  consists  of  a 
pelvic  band  bearing  two  lateral  uprights^  one  of  which  has 
a  perpendicular  Bpring  at  its  lower  border,  which  sup])prts 


398 


DEFORMITIES. 


a  bandage  intended  to  embrace  the  knee.  My  reaaons  for 
thinking  that  this  instrument  is  extremely  ill-devised  are, 
firstly^  that  the  posterior  stem  must  be  constantly  in  the 
way  whenever  the  patient  attempts  to  sit  down ;  secondly, 


Fig.  186. 


that  the  lever  which  is  applied  for  the  purpose  of  extending 
the  thigh  would  prove  absolutely  useless  in  cases  of 
rectangular  contraction,  for  it  would  be  far  more  likely  to 
turn  tlie  apparatus  round  upon  the  body,  than  to  diminish 
the  contraction ;  thirdly,  that  the  lever  can  rarely,  if  ever, 
be  kept  in  the  mesial  line  of  the  thigh,  where  it  un- 
doubtedly should  be,  in  order  that  effective  mechanical 
traction  may  be  used.  I  would  not  have  mentioned  this 
instrument  had  I  not  found  it  very  favorably  mentioned  in 
a  well-known  treatise  on  Orthopaedy. 
Bonnet  invented  a  ^ery  m^eu\oxxjI  ^^^^s^tus  for  securing 
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nUtion  of  the  thigh^  which  will  be  best  mentioned  in  this 
jbce^  The  form  and  application  of  the  mechanism  will 
be  at  once  understood  from  the  accompanying  drawing 
(Fig- 187). 


Fig.  187. 


The  patient  being  seated^  the  weight  of  the  trunk 
sixEBces  to  fix  the  pelvis  without  extraneous  aid.  The  axis 
anmnd  which  the  femur  executes  its  movement  of  rotation, 
proceeds  from  the  point  of  union  of  the  superior  two  thirds 
with  the  inferior  third  of  the  leg.  Thus  arranged^  it  seems 
to  Bonnet  to  represent  truly  the  fictitious  axis  around 
which  the  inferior  member,  slightly  flexed,  executes  its 
movements  of  rotation  inwardly  and  outwardly. 

Another^  though  fortunately  rare,  form  of  contracted 
hip  is  that  in  which  the  trochanteric  axes  are  semi-anchy- 
losed  and  only  admit  of  but  slight  lateral  abduction.  In 
thete  cases  the  patient  can  sit  and  stand  without  difficulty. 
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but  finds  it  impossible  to  extend  the  thighs.  1 
variety  of  reasons  it  is  important  that  natural  n 
should  be  restored  to  the  hip-joint^  and  the  best 
ment  for  accomplishing  this  purpose  is  one  here  d 
which  I  invented  for  a  lady  placed  under  my  care 
Paget. 

It  will  be  seen  to  consist  of  two  lateral  steel  rods 
together  and  furnished  with  padded  plates^  agains 
the  knees  rest  when  the  mechanism  is  applied, 
screw  placed  in  the  centre  of  the  instrument  rec 
metal  nut  upon  which  two  hinged  levers  are  affixe 
turning  this  screw  the  lateral  rods  are  extended  wi 
siderable  force,  and  as  their  extremities  rest  agai 
inner  condyles  of  the  femur  gradual  but  certain  ex 
of  the  thighs  results.  The  apex  of  the  apparatus  re 
below  the  perinseum  whilst  its  extremities  pass  al* 
inner  side  of  each  thigh,  and  it  can  be  readily  worn 
walking,  sitting,  or  standing. 

Fig.  188. 


2.  Distortion  of  the  Knee, — Any  affection  of  tl 
articulation  which  \eaA^  \o  ^oTiix^^t\au.  of  the  ; 
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fintught  with  very  serioas  and  annoying  consequences.     If 

it  ocean   to  the  yonng^  it  almost  invariably  leads^  by 

depressing  the  pelvis  on  the  side  of  the  affected  limb^  to 

^intl    cnrvatare^  and^  when    it    happens  to  the  adult^ 

nttnral  pn^ression  is  much  interfered  with,  whilst  the 

position  assnmed  by  the  leg  causes  a  feeling  of  its  always 

lieiiig  in  the  way.    Contraction  of  the  knee  is  due  either 

to  spastic  action  of  the  flexors  on  the  back  of  the  thigh  ; 

itnustiiral    muscular    shortening   from    the    articulation 

hnring  been  long  kept  in   a  flexed  position;  or  is  the 

Knit  of  some  morbid  action  affecting  the  joint  itself.     As 

tlie  latter  cause  is  by  far  the  most  frequent  source  of 

lefikrmity^  whilst  by  prompt  attention  any  great  degree  of 

dutortion  may  be  readily  prevented,  I  venture  to  enter 

it  some  length  into  its  nature,  and  to  describe  the  special 

>Jiten  of  mechanical  treatment  hitherto  found  to  be  the 

inoit  efficacious  and  useful. 

Diseased   Knee-Joint, — One    of  the    most    acute    and 
painful  affections  met  with  in  surgical  practice  is  disease  of 
the  knee-joint.     Owing  to  the  important  part  that  the 
&cet8  of  this  articulation  have  to  play  in  sustaining  the 
weight  of  the  human  body,  and  the  readiness  with  which 
b^  positional    exposure   to    accident,   it  sustains   injury 
from  external  causes,  this  joint  more  frequently  becomes 
the  seat  of  inflammatory  action  than  any  other.     It  is  as- 
serted by  Dr.  H.  G.  Davies  that  the  knee-joint  is  affected* 
in  a  majority  of  seventy-five  per  cent,  as  compared  with 
other  articulations.    There  are  also  peculiar  features  in  the 
physiological  construction  of  the  articulation  which  give 
it  a  certain  proneness  to  diseased  action.     Amongst  the 
most  striking  of  these  is  the  size  and  disposition  of  the 
synovial  membrane,  a  tissue  particularly  liable  to  inflam- 
mation when  exposed  either  to  cold  or  damp.     The  struc- 

♦  *-CbiweiT«tjre  Surgery/  1867.   New  York, 
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tuics  which  essentially  enter  into  the  composition  of  the 
knee-joint  are  bone^  cartilage^  ligaments,  and  synonal 
membrane ;  and  of  theae  the  synovial  membrane  and  tbe 
cancellous  tissue  of  the  articular  extremities  are  genenUf 
the  earliest  seat  of  disease ;  whilst  the  cartilages  nndefgo, 
at  a  later  period,  a  process  of  destructive  erosion. 

The  early  symptoms  of  diseased  knee-joint  are  thoie 
which  belong  to  inflammation  in  general,  and  are  beat, 
pain,  redness,  and  swelling.  In  the  more  advanced  stagei 
the  external  surface  becomes  whiter,  the  skin  stretdied 
and  polished ;  a  feeling  of  intense  cold  occasionally  aRses, 
and  all  the  evils  attendant  upon  degeneration  of  tiBsnei 
assume  a  marked  character. 

So  exquisitely  sensitive  does  the  knee  become,  even  in 
the  earliest  stage  of  this  malady,  that  the  slightest  more- 
ment  induces  intense  sufiering,  generally  followed  by 
great  constitutional  disturbance. 

This  excessive  tenderness  upon  the  least  motion  is  pri- 
marily dependent  upon  the  high  degree  of  inflammation 
with  which  the  covering  membrane  (periosteum)  of  the 
articular  surfaces  is  afiected,  and  which  involves  also  the 
cancellated  structure  of  the  bone  itself. 

A  secondary  cause  is  the  tension  of  those  muscles 
whose  function  it  is  to  give  fixity  to  the  joint  in  their 
attempt  to  keep  the  articulation  at  rest;  for  by  the 
exercise  of  muscular  contractibility  the  articular  facets 
are  brought  into  close  contact,  producing  an  increased 
pressure  upon  their  surfaces,  and  causing  excessive 
pain  in  the  highly  vascular  and  inflamed  osseous  ex- 
tremities of  the  femur  and  tibia.  This  result  onlj  hap- 
pens, however,  so  long  as  the  joint  is  kept  in  a  straight 
position ;  and  the  only  state  of  rest  for  the  articulation  is 
to  be  found  in  slight  flexion  of  the  knee ;  a  position  in- 
variably, and  almost  instluctively,  assumed  in  the  patient, 
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ind  having  higlily  important  relations    to  correct  me- 
ihanical  treatment^  as  will  be  eventually  explained. 

In  anatomical  formation  the  knee-joint  presents  a  larger 
irticalar  surfsu^  than  any  other  centre  of  motion  in  the 
)ody;  but  owing  to  both  the  heads  of  the  tibia  and  the 
sitremity  of  the  femur  being  curved  backwards^  to  give 
{Tetter  stability  to  the  joint  in  standings  only  a  com- 
pumtifely  small  portion  of  this  surface  receives  the 
pttsare  just  described  as  resulting  from  muscular  tension. 
This,  when  the  periosteum  is  the  seat  of  inflammation^ 
intensifies  the  pain  by  concentrating  force  upon  a  given 
legion.  Therefore  a  certain  degree  of  ease  is  procurable 
bj  flexing  the  articulation  and  changing  the  facets  of 
contact  Relaxation  of  the  crucial  ligaments  also  occurs 
on  bending,  which,  by  admitting  of  a  separation  of 
the  osseous  surfaces,  contributes  to  a  diminution  in 
suffering. 

The  advantages  arising  from  diminished  pain,  which  fol- 
bw  flexion  of  the  joint,  are  unfortunately  lessened  by  the 
bowledge  that  the  position  must  lead  to  the  limb 
usaming  a  contracted  and  deformed  condition.  It  is  to  pre- 
sent this  result  from  occurring,  and  to  relieve  the  diseased 
iseous  surface  from  pressure,  arising  from  movement  of 
he  articulation,  that  the  modern  treatment  by  ortho- 
ractic  appliances  of  a  special  form  and  character  has 
een  perfected. 

Before  proceeding  to  describe  these  I  would  observe 
lat  the  mechanical  conditions  sought  to  be  established 
re :  fljrst,  to  secure  the  joint  from  the  least  chance  of 
lotion ;  secondly,  slightly  to  flex  it  whilst  in  a  state  of 
ist;  thirdly,  to  produce  such  extension  as  to  avoid  mis- 
lievous  contact  between  the  osseous  articular  extremities ; 
mrthly^  to  prevent  the  head  of  the  tibia  from  luxation 
ackwards,  beneath  the  femur;  and,  fifthly,  to  furnish  the 
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patient  with  a  means  of  locomotioc  after  i 
has  ceased. 

The  external  form  presented  by  an  ordinary  o 
diseased  knee  consists  in  considerable  swelling  an 
largement  about  the  joint,  especially  at  its  anterio 
inner  lateral  surfaces.  There  is  also  generally  an  i 
prominence  of  the  patdla,  owing  to  its  being  bolge 
wards  by  the  distended  state  of  the  synoTial  memi 
Occasionally  posterior  displacement  of  the  head  o 
tibia  is  superadded.  The  following  woodcat  repn 
the  appearance  generally  presented  in  the  eimplesi 


earliest  stsges  of  inflammation   of  the   joint.      \V 
howeverj  the  inflammatory  action  has  proceeded  to  ai 
ration,  the  whole  joint  becomes  tense  and  tumefied. 
or  more  opemngs  lot  tVe  &&c%'^  cl  y**  ^^'kilVmSIi 
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formed,  the  limb  loses  all  trace  of  symmetry,  and  by  no 
means  rarely  has  at  last  to  be  removed  by  surgical  opera- 
tion.   Such  a  result  as  loss  of  the  limb,  or  even  great 
deformity  is^  however^  in   every  sense    likely,  fiay,  is 
dmoit  eertauij  to  be  prevented,  if  the  mechanical  means 
idopted  are  such  as  will  tend  to  keep  the  knee  at  rest,  the 
ttmaoA  surfEices  slightly  separated,  and    muscular  con- 
tnetility  antagonised.     This  is  not  usually  done  all  at 
onoe,  or  by  one  form  of  appliance,  but  needs  careful  pro- 
penon  in  the  stages  of  mechanical  treatment     The  first 
farm  of  apparatus  is  that  of  a  simple  splint,  formed  of 
pitta  pereha^  and  sufficiently  long  to  reach  from  the  ankle 
to  the  centre  of  the  thigh.    This  splint  (Fig.  189)  should 
be  composed  of  two  lateral  parts,  in  order  to  secure  ease 


Fig.  189. 


of  application  without  any  disturbance  to  the  limb,  even 
of  the  gentlest  nature.     In  its  construction  slight  flexion 
of  the  knee  should  be  kept  in  view ;  but  the  principal 
object  is  to  give  uniform  rest  to  the  joint,  and  prepare  it 
for  the  more,  advanced  appliances  subsequently  to    be 
adopted.     It  will  be  seen  that  the  splint  is  secured  by 
buckles  and  straps^  so  as  to   induce  a  slight  sense  of 
preaaore  upon  the   surfaces  of  the  joint.     The   edges 
are  also  carefully  guarded  by  cotton  wool.    The  inten- 
tion of  the  splint  is  to  carry  out  the  first  object  men- 
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tioned,  namely,  to  secure  the  joint  &om  the  least  d 
of  motion.  In  very  slight  cases  this  splint  klone  si 
for  entire  reatoration  to  normal  condition ;  but  as  i 
mere  rest,  and  does  not  aid  in  flexing  the  knee,  i 
only  be  adopted  as  a  preliminary  measure  in  aeverer 
In  these  another  object  than  mere  rest  has  to  be 
sidered,  which  is  that  of  gently  bringing  the  tibia  and  1 
into  a  slightly  angular  position,  to  secure  which  rei 
becomes  necessary  to  make  the  weight  of  the  limb 
an  element  in  the  ameliorative  treatment  of  the  , 
This  is  accomplished  by  suspending  the  leg  in  a  metal  t 
(Fig.  190)  similar  to  that  employed  in  the  large  hos 
for  the  treatment  of  fracture.  The  effect  of  thia  higbl 
portant  procedure  is  to  produce  a  direct  mechanical  p 


acting  against  the  articulation  from  behind  forn 
whilst  at  the  same  time  the  weary  and  fatiguing  sens 
produced  by  keeping  a  limb  in  one  position  is  relievi 
the  alight  but  perceptible  movement  of  the  whole  leg. 
This  mechanism  cons\a\&  oi  «.  <^%ce£iiUY  beaten  tn 
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le  of   copper,  perforated    for   ventilation,   and  most 

arately  moulded  to  the  back  of  the  limb.     One  great 

tare  in  the  formation  of  this  trough  is  that  it  must 

to  shaped  aa  to  press  the  head  of  the  tibia  forwanls 

joeath  the  femnr,  whilst  also  keeping  the  limb  slightly 

texed.     The  effect  of  this   arrangement  is  to   secure  a 

Jeptratbn  between  the  bony  surfaces,  and  carry  out  the 

Ncond  object,  namely,  slightly  flexing  the  limb  whilst  in  a 

poitaie  of  rest. 

The  reader  will  see  there  is  a  wide  difference  between 
ftemere  rest  of  the  old-fashioned  gutta-percha  splint  and 
tUt  o(  the  copper  trough,  when  brought  into  action  by 
tYtog-suBpensioo. 

The  third  form  of  apparatus  is  especially  devised  tii 
idmice  the  case  a  step  further,  by  obtaining  permanent 
Rplicement  of  the  sub-luxated  head  of  the  tibia,  a  con- 
dition almost  invariably  present  in  bad  or  long-standing 
OKI  of  knee  disease. 
To  accomplish  this  end,  the  mechanism   (Fig.  191)   \n 


1  of  two  lateral  rods  accurately  curved  to 
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slight  flexion  of  the  joints  and  famished  with  supportiDg 
troughs  for  the  back  of  the  calf  and  thigh.  An  open 
space  is  left  at  the  back  of  the  knee  for  the  attadiment 
of  a  padded  steel  plate,  accurately  fitted  to  the  head  of 
the  tibia,  and  adjusted  by  buckles  and  straps. 

At  the  ankle,  a  joint  with  limited  motion,  admits  of  the 
foot  being  slightly  moved,  whilst  the  straps  which  pass 
over  the  instep  hold  the  leg  in  a  natural  position,  and  pre- 
vent any  rotation  of  the  tibia  and  adduction  of  the  foot 
Swing-suspension  is  still  adopted  to  secure  the  objects 
already  stated.  With  this  instrument  the  fourth  object 
of  treatment  is  carried  out,  namely,  that  of  preventing 
the  head  of  the  tibia  from  luxating  backwards  beneath  the 
femur.  Should  the  mechanical  treatment  of  the  case 
have  advanced  so  far  satisfactorily,  the  last  appliance  to 
arrange  will  be  that  which  admits  of  the  limb  being  used 
without  injury  for  walking. 

Very  great  care  indeed  is  requisite  in  the  design  and 
construction  of  an  instrument  for  this  purpose,  as  it  has 
to  sustain  the  limb  in  the  position  given  to  it  with  so 
much  care,  to  receive  the  weight  of  the  body  in  standing, 
to  prevent  any  jar  against  the  part  from  accidental  contact 
of  the  foot  with  the  ground,  and  secure  the  tibia  from 
any  horizontal  movement.  To  accomplish  these  aims  the 
following  apparatus  has  been  invented. 

It  consists,  as  will  be  seen  in  the  woodcut  (Fig.  192),  of 


Fig.  192. 
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two  lateral  steel  rods,  ^ovaX.^^  ^\.  \3ck^  ^xiii  and  held  toge- 
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ther  by  padded  steel  troughs  at  the  thigh  and  calf.  Along 
the  whole  posterior  surface  of  the  knee  a  beaten  copper 
tmigh  passes,  keeping  the  limb  in  the  exact  position 
given  to  it  prior  to  removal  of  the  swing-cradle.  Owing 
to  the  troughs  being  laced  firmly  around  the  front  part 
of  the  leg>  the  patient^s  weight  is  received  by  the  instru- 
WDt  without  any  pressure  whatever  at  the  knee-joint^  a 
pout  of  no  little  importance.  The  limb^  when  in  this 
iKdianism,  is  guarded  from  any  possible  injury  or  retro- 
Vmion,  and  the  instrument  eventually  can  be  removed 
fcr  a  short  time  daily  until  sufficient  strength  is  restored 
to  the  limb  to  enable  it  to  dispense  with  any  further 
aeehanical  assistance.  The  fifth  object  of  treatment  is 
thai  accomplished^  namely,  to  furnish  the  patient  with  a 
iDeans  of  locomotion  after  diseased  action  has  ceased. 

I  have  in  the  preceding  appliances  carefully  sketched 
the  most  approved  and  judicious  mechanical  system  for 
the  treatment  of  disease  of  the  knee-joint ;  but  there  is 
uother  plan,  which  seeks  to  obtain  by  the  use  of  one 
a|)ptratns  alone  the  whole  of  the  objects  of  treatment 
hud  down,  and  which,  in  addition,  claims  to  be  a  new  and 
important  method  of  treatment  for  all  cases  of  articular 
disease,  wherever  situated.  One  leading  principle  of  this 
method  is  that  of  inducing  from  the  first  moment  of 
treatment  separation  of  the  diseased  articular  surfaces, 
with  a  view  of  preventing  loss  of  movement  in  the  joint 
irhen  diseased  action  shall  have  ceased.  This  principle 
lias  most  powerful  advocates  amongst  American  medical 
nen,  and  it  has  also  received  much  favorable  attention 
It  the  hands  of  some  of  the  most  eminent  of  our  English 
urgeons.  Several  appliances  have  been  invented  for 
arrying  out  this  principle,  but  they  one  and  all  depend  for 
ttachment  to  the  limb  upon  adhesive  plaster,  a  plan  which, 
rhere  the  skin  is  highly  irritable  and  tender,  cannot  be 
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carried  oat  without  much  atmoyaace  to  the  patient  Moi 
over,  any  circa  mferential  pressure  applied  either  apont! 
thigh,  calf,  or  knee  of  a  diseased  limb,  most  induce  piia: 
compression  apart  from  the  drag  upon  and  irritation  of  t 
skin  already  mentioned.  There  is  also  a  sense  of  nnde 
liness  in  having  the  limbs  plastered  up  for  several  wed 
and  should  reapplication  be  necessary,  the  remoral  of 
old  plaster  must  always  be  a  disagreeable  process,  howe 
carefully  undertaken.  All  this  may  he  avoided  by  tbe 
rangement  here  figured  (Fig.  193),  which  leaves  the  wli 
limb  perfectly  free,  and  yet  establishes  sufficient  force 
Fto.  193. 


keep  the  articulation  separate  and  the  action  of  the  1 
free  and  undisturbed.  The  leg  can  be  washed  or  dre 
with  surgical  applications  if  needed  without  altering  in 
least  the  condition  of  the  splint.  This  apparatus  is  for 
of  two  covered  rods,  but,  ioatead  of  being  unbroken,  i 
the  other  contrivances  already  described,  they  havi 
extending  slide,  moving  on  friction  rollers,  and  acted  i 
with  the  least  cTcetcae  o^  lotce. 


NEW    APPLIANCE    FOR    DISEA^t:i)    KM:i:-.F()I\T.  Ill 

The  back  of  the  thigh  rests  in  a  trough  which  is  lined 

vith  a  material  like  felt,  slightly  clinging  in  its  nature^ 

bat  without  being  calculated  to  produce   any  dragging 

i  'tpcm  the  akin.     The  lower  trough  is  similarly  prepared. 

?    At  the  back  of  the  knee  is  a  padded  plate,  raising  the 

kead  of  tibia  and  a  little  flexing  the  limb.     The  ankle  is 

famished  with  joints,  having  limited  motion.     The  foot 

ii  received  by  a  padded  metal  shoe^  having  straps  passing 

oter  the  instep.  .  From  the  sole  of  the  shoe-piece  a  cord 

panes  over  a  roller,  fixed  at  the  foot  of  the  bed^  and  this, 

being  weighted  by  a  bag  of  sand,  causes  extension  between 

ike  head  of  tibia  and  end  of  femur.     In  a  word,  the  limb 

\     is  held  in  its  best  anatomical  position  for  favouring  cure ; 

teparation  of  the   joint  surfaces  prevents  pressure   and 

psin,  and  secures  the  future  mobility  of  the  joint ;  whilst, 

SB  the  principle  of  swing-suspension  is  also  brought  into 

pUf^  the  patient's  position  is  rendered  far  less  uncomfort- 

ible  than  by  any  plan  in  which  the  mechanism  is  fixed  by 

plasters.      This  instrument  is  remarkable   for  its  great 

ingenuity^  inasmuch  as  it  will  be  found  to  secure  rest, 

articular  extension^  exhaustion  of  muscular  traction,  and 

leplacement  of  osseous  structures.     Generally,  in  cases  of 

the  kind^  a  very  slight  weight  will  produce  separation  of 

tiie  bony  surfaces  and  almost  instant  diminution  of  pain ; 

bat  where  much  muscular  power  exists,   and  there  is 

spastic  contraction^  then,  in  addition  to  the  weight,  it  is 

desirable  to  fix  the  pelvis  by  passing  a  padded  perineal 

strap  around  the  upper  part  of  the  thigh,  and  securing  it 

to  the  edge  of  the  surface  on  which  the  body  rests.     For 

of  knee  affection^  where  disease  of  the  articulation, 

in  the  form  of  periostitis,  or  synovitis,  is  present, 

this  appliance  is  an  admirable  one.     There  arc,  however, 

a  large  number  of  instances  where  the  joint  is  perfectly 

firee  from  disease^  but  at  the  same  time  assumes  a  distorted 
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t*oiidition  (Fig.  194).  In  these  cases  a  mechanical  eiti 
of  the  contracted  muscles  is  so  clearly  indicated  as  a 
of  curative  treatment^  that  anything  which  tends  tG 
tate  its  action  may  be  considered  in  the  light  of  i 
It  is  then  that  tenotomy,  by  removing  at  onoe  one 
greatest  obstacles  to  extension  of  the  limb,  proves 
service ;  nevertheless  there  is  one  point  relative  to  tc 
which,  I  believe,  had  escaped  observation  until  I 
attention  to  it  a  few  years  ago,  mmply  because  its 
happens  to  be  purely  mechanical.     It  is  this,  thai 

Fia.194. 


a  slight  posterior  luxation  of  the  head  of  the 
almost  all  cases  where  this  remedy  has  been  res 
The  explanation  of  this  occurrence  may  be  simpli 
description  of  the  apparatus  in  ordinary  use  for 
ening  the  knee-joint  (Fig.  195).  When  the  fl 
the  knee  is  trifling,  the  instrument  usually  empl 
mechanically  extending  it,  is  a  padded  wooden  < 
splint,  hinged  at  the  knee,  and  extended  by  me 
male  and  female  screw ;  there  is  also  a  knee-cap. 
Any  one  e^Laxmrnxi^  >i>3c^  ^xvrvji^^  ^'«\UL  &id  tl 
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ing  the  apparatna,  the  greatest  amount  of  resia- 
mnst  be  (bund,  first,  at  the  anterior  surface  of  the 
mx  which  the  knee-cap  passes;  secondly,  against 
If;  and  thirdly,  at  the  thigh.  The  centre  joint 
»  the  fised  point  of  rotation  for  the  thigh  and  leg 
thus  diminishing  the  angle  of  the  knee ;  but  as  the 
i  acted  upon  by  the  lower  band  and  knee-cap  in 
manner  that'  it  acquires  a  disposition  to  rotate 
rd»  aronnd  its  own  centre,  and  as  the  same  thing 

Fio.  196. 


occur  at  the  thigh,  because  it  is  firmly  fi.\ed  to  the 
posterior  lusation  of  the  head  of  the  tibia  roust 
lace,  although  this  is  generally  of  so  small  au  extent 
le  hardly  noticeable. 

his  occurs  where  no  tenotomy  has  been  performed, 
tat  must  be  the  increase  given  to  posterior  rotation 
tibia,  when  the  muscles  connecting  the  leg  with  the 
ire  seTcred ;  for  then  the  whole  power  exercised  by 
ending  apparatus  must  necessarily  he  so  directed  as 
ist  the  head  of  the  tibia  backwards, 
withstanding  this  objection,  teuotomy  offers  im- 
adrantages;    but  these  are    greatest  where  the 
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instrnment  for  extension  is  so  constructed  tbat  it  will 
effect  the  intended  result  without  producing  the  untoward 
action  just  described.  Upon  this  ground^  figftiu^  it  most 
be  admitted  that^  unless  a  mechanist  be  sufficiently  com- 
petent to  comprehend  perfectly  the  new  directions  taken 
by  bones  under  certain  abnormal  circumstances^  he  will 
be  incapable  of  affording  the  surgeon  that  assistana 
which  the  latter  is  justified  in  expiecting  at  his  hands 
When  the  apparatus  is  properly  made,  it  should  embraa 
the  head  of  the  tibia  posteriorly^  and  ought  gradually  t( 
advance  that  point  as  the  knee  becomes  extended  by  tb 
remaining  portions  of  the  appliance.  If  required  for ; 
slight  contraction^  this  is  best  effected  by  passing  a  stron; 
webbing  band  at  the  back  of  the  knee^  just  below  tb 
condyles^  and  rendering  it  tighter  as  the  instrument  a( 
proaches  towards  a  straight  line. 

The  instruments  used  for  the  purpose  of  overcomiii 
contraction  of  the  knee  are  so  numerous  that  it  would  I 
futile  to  attempt  to  describe  even  a  tenth  of  them.  Tho 
most  frequently  adopted,  together  with  sundry  of  rece 
invention,  are  figured  in  the  following  pages. 

The  first  (Fig.  196)  consists  of  an  instrument  with 
hip-joint,  which  is  attached  to  the  pelvis  by  a  padd 
band.  At  the  knee  there  is  a  semicircular  disc,  throu 
an  aperture  in  which  a  screw  passes  to  a  hole  in  the  li 
stem,  into  which  it  is  received.  The  lower  part  of  1 
instrument  is  attached  to  a  boot,  the  calf  and  thigh  bei 
embraced  by  padded  bands.  A  webbing  band,  attaci 
to  the  thigh  and  leg  stems,  surrounds  the  knee,  passing 
front  of  it.  Upon  bringing  the  instrument  into  action, 
leg  is  first  of  all  extended  by  force  of  the  hand,  and 
segmental  screw  is  then  tightened,  thereby  diminishing 
angle  formed  by  the  leg  and  thigh.  This  instrumen 
only  intended  for  use  in  very  slight  cases. 
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Fio.  196. 


next  kind  of  instrument  (Fig.  197)  is  composed  of 


Fig.  197. 


etal  troughs^  one  for  the  reception  of  the  thigh^  the 
i>f  the  leg.    These  troughs  are  joined  by  two  lateral 
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sterns^  having  ratchet  joints  situated  at  their  oentm.  k 
webbing  band  passes  at  the  back  of  the  apparatoBi  jml 
below  the  centre  of  the  knee-joint,  which  prevents  poi* 
terior  luxation  during  the  extension  of  the  contiictel 
limb.  When  this  instrument  is  set  in  action  by  trnniag 
the  tangential  screws  at  the  knee^  the  ensuing  exteuiai 
of  the  two  levers  which  form  the  thigh  and  Iq;  8teiD% 
induces  pressure  upon  the  patella,  together  with  a  dianp 
in  the  angularity  of  the  limb.  This  instrument  is  peca- 
liarly  well  calculated  to  overcome  the  distortion  in  il 
ordinary  cases  of  contracted  knee,  and  it  is  likewise  i» 
simple  as  regards  its  mode  of  application,  that  the  occo* 
rence  of  an  error  in  mechanical  manipulation  is  almoift 
an  impossibility. 

Where,  as  sometimes  happens,  contraction  of  tbe  knee 
in  its  mesial  plane  is  accompanied  by  lateral  inversion^tlie 
following  instrument  (Fig.  198)  will  be  found  available. 

Fig.  198. 


One  padded  trough  receives  the  thigh,  another  the  calf, 
these  two  being  coxmaetedij  oii  ^^  ^\i.\Kt  ^it^  by  a  single 
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lateral  stem,  furnished  with  two  rack -and -pin  ion  joints, 
euh  acting  at  right  angles  with  the  other.  A  strong 
kaee-cap  is  then  fixed  to  the  extremities  of  the  leg  and 
ij^^i  trooghs.  When  acting  mechanically  upon  the  limb 
vitih  this  uutroment,  the  one  axis  brings  about  extension, 
■id  the  other  lateral  eversion  ;^thus  the  knee  is  gradually 
mtored  to  ita  proper  position. 

I  have  recently  deriBed  a  plan  for  the  extension  of  the 
knee  in  ordinary  cases,  by  adapting  the  tractile  force  of 
powerful  india-mbber  straps  to  the  ioBtroment,  in  such  a 
vtf  u  to  induce  straightening  of  the  knee,  and,  at  the 
■me  time,  admit  of  some  slight  amount  of  motion  in  the 
joiat.  This  plan  is  practically  carried  out  (Fig.  l'J9),  by 
•diluting  two  troughs  to  the  limb, — one  for  the  thigh,  the 


other  for  the  ealfy — and  joining  them  together  by  two 
lateral  levers,  each  freely-Jointed  at  the  knee.  Two  semi- 
drdea  of  metal  are  fixed  to  these  levers,  midway  between 
the  two  troughs,  for  the  purpose  of  affording  attachment 
to  strong  bands  of  vulcanized  india-rubber.  The  constant 
traction  of  this  elastic  substance  maintains  a  persistent 
a^tmtile  force  opon  the  contracted  muscles,  and,  if  the 
•27 
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action  of  the  apparatus  is  assisted  by  tenotomy^ 
soon  becomes  restored  to  a  normal  position.* 

In  the  apparatuses  which  I  have  described 
applicable  for  the  restoration  of  a  contracted  kn 
straight  position^  it  has  frequently  been  found  tl 
to  the  amount  of  yielding  of  the  muscles  which 
back  of  the  leg  and  thigh^  the  lateral  stems  ha^ 
vertical^  the  limb^  notwithstanding^  retaining 
amount  of  angular  retraction.  In  order  thai 
obviate  this  drawback,  I  recently  devised  an  app 
the  action  of  which  power  is  so  applied,  from 
moment  at  which  extension  commences^  that  tl 
drawn  backwards,  whilst  the  leg  and  thigh  an 
neously  thrust  forwards.  Although  all  the  forn 
ments  induce  extension  of  the  leg  and  thigh,  nor 
resemble  this  one,  in  aiming  at  an  active  depress 
angle  of  flexion  at  its  apex.  The  others  simj 
passive  resistance  over  the  anterior  surface  of 
while  the  leg  and  thigh  are  being  extended. 

This  instrument  is  composed  of  two  steel  lei 
200  and  201),  joined  together  by  a  ratchet-jo: 
back  of  the  knee,  by  means  of  which  they  < 
moved  as  to  coincide  with  any  angle  of  cc 
A  padded  band,  passing  over  the  back  of  the 
attached  by  a  hinge  to  the  upper  extremity  of  1 
this  allows  of  a  ginglymoid  motion  in  them  ^ 
are  acted  upon  by  the  ratchet-screws.  Anothc 
attached  to  their  lower  extremity  by  a  simi 
Four  small  steel  arms  spring  from  the  ratchet 
such  a  manner  that  they  pass  on  either  side  of 

*  A  strong  knee-cap  is  attached  to  all  these  instruments  w 
preventing  the  knee  from  being  raised  from  the  apparatus  wl 
cal  power  is  applied,  and  as  a  necessary  counter-resistance  to  i 
produced  bj  the  \ateTa\  \e\eT«. 


pfing  attachment  to  a  stroog  leathern  cap,  wliicli  crosses 
<nr  the  &ont  of  the  joint. 

When  this  cap  is  adjusted,  and  the  ratchct-screw  is 
Bored  in  a  poBterior  direction,  the  two  levers  are  extended 
nteriorlf;  bnt,  as  their  extremities  are  hinged  to  the 
buda  which  surround  the  calf  and  thigh,  the  entire 
posterior  stem  acquires  a  tendency  to  hacknard  motion, 
dnuring  the  knee,  of  course,  in  the  same  direction.  This 
•eticm  may  be  continued,  until  the  ratchet-centre  reaches 
a  point  behind  the  vertical  line,  or,  in  other  words,  reverses 
iti  tn^e;  the  entire  restoration  of  the  great  bones  of  the 
limb  to  a  vertical  position  being  thereby  ensured. 

It  ii  difficult  to  describe  this  instrument  satisfactorily ; 
but  the  results  obtained  by  its  use  are  indisputably  favor- 
able. It  iairly  removes  that  contractile  tendency  whicli 
alnjB  remains,  where  the  angularity  has  not  been  com- 
pletely conquered,  at  the  aame  time  that  it  prepares  the 
knees  for  the     adoption    of   exercises,   which  must  be 
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employed,  in  all  cases,  ere  motion  can  be  restored  to  t 
joint  after  it  has  been  meclianically  extended. 

The  following  instrument,  althougb  very  inelegant 
structure,  will  be  found  extremely  useful,  wbere  thi 
is  a  permanent  shortening  in  the  length  of  the  leg,  fin 
anchylosis : 

Fia.  202. 


It  consists  of  a  padded  thigh-trough,  attached  t 
powerful  metal  stem  by  a  hinge ;  the  stem  bifurcating , 
above  the  calf,  and  joining  a  foot-plate  below.  A  si 
tube^  or  socket,  is  sunk  in  the  lower  surface  of  the  f 
plate,  for  the  reception  of  a  wooden  pin,  which  fills  up 
space  existing  between  the  foot  and  the  ground.  A  str 
knee-cap  passes  over  the  patella  and  secures  the  leg  fir 
to  the  apparatus. 

When  the  patient  u&ei^  ^u  \xv&\.TKn£L^TLt  of  this  kind. 
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fl  received  hy  the  thigfa-trougfa,  and  tranBmitted 

0  the  groimd,  so  that  the  knee  is  guarded  from 
ins,  wbile  the  tendency  to  vertebral  curvature, 
i  always  induced  by  a  contracted  state  of  the  lower 

arrested  and  negatived.  Very  frequently,  even 
possible  pains  have  been  taken  to  secure  removal 
-tion  from  the  knee,  anchylosis  at  a  small  angle  of 
rill  result.     In  these  cases,  as  no  motion  whatever 

1  the  joint,  it  is  important  to  give  general  stability, 
3  allow  of  the  patient's  body  being  sustained  with 
ivalking.  The  readiast  way  of  doing  this  is  to  be 
n  the  use  of  an  apparatus  represented  by  the 
g  drawing. 

ksists  of  two  strong  steel  levers,  shaped  to  the  angle 
^  and  joined  together  by  padded  calf  and  thigli- 
.  To  the  lower  extremity  of  these  lateral  levers  a 
Kit  ia  fixed  having  a  cork  sole  sufficiently  high  to 
Fig.  203. 
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compensate  for  the  bent  knee,  and  render  the 
equal.    With  this  arrangement,  a  patient  can 
reasonable  amonnt  of  exercise,  without  any  ri 
awakening  inflammatory  action  in  the  joint. 

Another  condition  assumed  by  the  knee,  for  n 
complex  mechanisms  have  usually  been  const 
known  as  posterior  displacement  of  the  tibia,  bt 
extremity  of  the  femur.  Where  this  is  pres 
attempt  at  reducing  the  angle  of  the  knee  by  an  ii 
which  possesses  but  one  knee-axis,  must  not 
ineffectual,  but  will  positively  tend  to  increase 
placement  of  the  tibia.  The  reason  of  tl 
explanation.  Upon  carefully  examining  a  kne< 
tracted  that  the  head  of  the  tibia  shows  itself  p 
beneath  the  extremity  of  the  femur,  it  will  insi 
apparent  that  another  centre  of  motion  must  be  es 
in  lieu  of  that  on  which  the  leg  flexes  in  its  noro 

Fig.  204. 


A    V 


A.  The  femar.  B.  The  tibia.  C.  The  head  of  the  tibia  dis 
teriorly.  D.  The  fahie  centre  aroand  which  the  displaced  be 
posteriorly.    E.  ^«b\ural  ax^  oi  Ui«  Vn^^-vAut. 
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aeqaently  tbat,  in  the  treatment  of  the  caae,  this 
rnst  first  be  advanced  to  the  point  where  the  true 
riginall;  existed  before  the  limb  can  be  restored 
rtical  position  (Fig.  204). 

attempting  to  extend  the  knee  by  any  ordinary 
«,  the  mechanical  result  must  be  to  make  the 
ate  upon  the  false  axis  d,  which  would  leave  the 

the  bone  in  a  position  of  backward  dislocation, 

the  extension  succeeded  in  overcoming  the  ab- 
contraction.  In  order  to  avoid  this,  the  head  of 
la  must  be  advanced  anteriorly  beneath  the  ex- 

of  the  femur,  concurrently  with  the  attempt 
aade  to  extend  the  limb.  The  instrument  best 
I  effect  this  is  made  as  follows  (Fig.  205)  :* 


!tal  stem,  containing  two  free  joints,  so  arranged 
Mfrespond  by   their   centres   with    the    axes    of 

admirable  description  of  thia  instmrnent  has  apprared  in  tha 
penned  by  Mr.  Erichsen,  wlin  □riginall;  anggeated   iU  can. 
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the  extremity  of  the  femur  and  head  of  the  tibia  re* 
spectively^  passes  down  on  either  side  of  the  limb,  to 
which  it  is  attached  by  padded  metal  thigh-  andcdfr 
troughs.    When  applied^  this  instrument  conforms  itnlf 
with  tolerable  accuracy  to  the  shape  of  the  maUbrmed 
limb.     A  perpendicular  spring  is  fixed  to  that  portion  of 
the  apparatus  which  is  situated  in  a  line  with  the  thij^ 
above  the  first  of  the  free  centres^  the  action  of  wlndh 
spring  presses  the  head  of  the  femur  backwards;  wliile 
below  the  second  centre^  and  in  a  line  with  the  tibii, 
another  spring  is  attached^  the  mechanical  power  of  which 
urges  the  head  of  the  tibia  forwards ;  thus  two  antagonirtic 
forces  arc  obtained^  tending  together  to  bring  the  head  of 
the  tibia  beneath  the  extremity  of  the  femur,  and,  at  thesame 
time^  extend  the  angle  of  contraction.    If  the  deformity  iB 
one  of  very  great  severity,  it  is  better  to  use  ratchet-screw 
centres  than  to  act  by  the  power  of  strong  springs.    The 
instrument,   when  constructed  with  ratchets,  requires  to 
be  managed  in  a  peculiar  fashion,  when  in  action;  nnoe 
the  success  of   a  case  will   depend   upon    the  ratdiets 
being  screwed  in   a  proper  order.     It  is  thus  used^— 
After  applying  the    instrument,  so    adjusted    by  means 
of   the   screw   centres  that  the  axis  of  its   joints  shall 
coincide  with  those  of  the    femur  and  tibia,  the    first 
movement  which  must  be  given  is  that  of  flexion  of  the 
lower  centre,  by  which  the  head  of  the  tibia  is  thrown  for- 
wards ;  but  this  also  increases  the  angle  of  contraction. 
If  the  upper  rack  be  now  extended,  the  entire  tibia  is 
made  to  rotate  in  an  anterior  direction  beneath  the  head 
of  the  femur,  and  the  angle  of  deformity  is  considerably 
diminished.     By  following  in  this  sequence,  when  acting 
upon  the  distortion,  the  limb  can  be  gradually  restored  to 
a  normal  condition,  without  fear  of  the  posterior  luxation 
remaining  unreduced.    It  ^iU  be  apparent  that,  in  the 
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L  of  the  actions  described,  the  upper  axis  becomes  a 

poiat,  around  which  the  radius  of  motioiij  which 

place  between  it  and  the  lower  centre,  rotates ;  and, 

e  lower  centre  is  connected  with  the  leg-trough,  the 

.  must,  of  necessity,  advance  with  the  instrument,  and 

us  way  complete  the  extension  and  replacement  of  its 

d.    The  Bpring>iDstrament  acts  in  like  manner,  but, 

iog  to  its  being  self-adapting,  its  action  cannot  he  so 

tiiij  regulated. 

An  apparatus  {Fig.  20G)   sometimea  recommended  for 
le  treatment  of  a  deformity  of  this  description*  consists 


ft  a  mahogany  board  with  perpendicular  lateral  stems,  to 
*luch  a  webbing  band,  passing  like  a  sling  under  the  head 
of  the  tibia,  ia  attached.  The  thigh  is  firmly  bound  to 
fixed  pads  belonging  to  the  board,  and  the  ankle  is  grasped 
bj  a  bandage  which  is  secured  to  a  horizontal  screw,  the 
olgect  of  which  latter  appendage  is,  elongation  of  the  leg. 
A  pad,  regulated  by  a  screw,  is  placed  over  the  anterior 
and  ioferior  surface  of  the  thigh,  pressing  the  femur  down- 
wardsj  and  affording  counteraction  against  the  webbing 
band  which  passes  underneath  the  head  of  the  tibia. 
There  is  siso  an  arrangement  for  the  prevention  of  latcra' 

•  Little  'On  Defonnitie*,'  p.  80. 
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displacement  of  the  head  of  the  latter  bone.  This  inifeni- 
ment^  although  very  ingenious^  considering  the  period  at  i 
which  it  was  devised^  is  far  too  dumsjr  to  be  genenDj 
adopted  in  the  present  advanced  state  of  science,  m  it 
not  only  restricts  the  patient  to  his  coach,  bat  is  entiidf 
useless  where  the  knee  presents  much  posterior  flexiiXL 

Posterior  luxation  of  the  tibia  without  angular  oot- 
traction  between  the  leg  and  thigh,  is  another  defonni^ 
incidental  to  the  knee.  An  instrument  for  its  treatment 
(which  I  constructed  for  a  patient  of  Dr.  little^  at  Ut  I 
suggestion)  is  thus  made : — Two  lateral  levers,  hinged  it 
the  knee,  are  attached  to  the  limb  by  thigh-  and  kg- 
troughs,  so  proportioned  that  the  upper  trough  embnca 
the  thigh  from  the  ischium  to  the  commencement  of  the 
condyles,  while  the  lower  one  surrounds  the  leg  from  jwt 
above  the  malleoli  to  the  tibial  tuberosities.  At  the  back 
of  each  trough,  and  to  its  centre,  a  small  hook  is  fixed, 
and  on  these  hooks  a  ring  of  vulcanized  india-rubber  U 
stretched,  the  action  of  which  flexes  the  apparatus,  and 
thus  overcomes  the  disposition  of  the  knee  to  backwaid 
flexion.  From  the  elastic  nature  of  the  applied  power  it 
is  impossible  that  any  permanent  contraction  of  the  kne& 
joint  can  result. 

I  need  scarcely  remark  that  a  strong  knee-cap  is  a 
necessary  and  constant  appendage  to  all  contrivances 
intended  to  act  upon  the  knee-joint;  since,  if  this  pre- 
caution were  neglected,  the  angle  formed  by  the  leg  and 
thigh  would  remain  undiminished,  and  the  efBdency  oi 
the  mechanical  appliance  would  be  necessarily  destroyed. 

I  have  already  endeavoured,  to  show  that  angular  con- 
traction of  the  knee,  whether  accompanied  by  luxation  oi 
the  contrary,  can  be  readily  overcome  by  the  adoption  o! 
proper  mechanical  means.  I  shall  now  proceed  to  th( 
description  of  such  \iv^tTwai^\\.t&  as  are  employed  for  tht 


BUKAKIXG    DOWN    ADnKSION'S    01     TIIK     KM-K.  1*27 

purpose  of  re-establishing  motion,  after  the  joint  has  been 

faroaght  into  a  normal  position ;  sinee  it  is  necessary  to 

dkow  not  only  by  what  apparatuses  the  limb  can  best  be 

iknightened^  but  also  the  means  by  which  it  may  be  most 

mdily  retained  in  its  restored  position,  and   by  which 

molnlitY  and  natural  action  may  be  imparted  to  the  joint. 

Breakmff  down  adhesions. — Whilst  dealing  with  the 

tubject  of  knee   contractions,  it  may  be  admissible   to 

remark  that  several  attempts  have  been  made  by  modern 

orthopaedic   surgeons  to   introduce    the  plan  of  sudden 

fettoration  proposed  by  Dieffenbach,  namely,  the  breaking 

down  of  fibrinous  adhesions  under  the  influence  of  chloro- 

farm,  this  being  generally  preceded  by  a  section  of  the 

.eontracted  popliteal  muscles. 

It  is  impossible  to  reprobate  too  strongly  on  physiolo- 
gical  and    mechanical    grounds    this    procedure.      The 
tfpunent  adduced  in  favour  of  the  process  by  orthopaedic 
nuigeons  is,  that  the  introduction  of  chloroform  has  so 
greatly  diminished  the  chances  of  harm  and  danger  from 
vblent  rupture  of  articular  adhesions,  that  it  is  no  longer 
I  matter  of  necessity  for  those  patients  who  have  suffered 
from  diseased  knee-joint  that  they  should  be  content  to 
accept  the  semi-anchyloscd  position  of  their  joint  as  the 
'ultima  Thule'  of  surgical  benefit.     All  this  sounds  very 
well  when  read  in  the  voluble  phrases  of  ardent  specialists, 
but  when   we  calmly  fall  back   upon   the   opinions  of 
iM>  eminent    a  man  as    Sir  W.   Fergusson,^  and  other 
leading  snrgeons,  who   strongly  oppose    on  pathological 
grounds  recourse  to  such  violent  means  of  procedure,  it  is 
surely  far  wiser  to  place  dependence  upon  the  results 
which  are  attainable  from  well   directed  mechanical   aid 
than  have  recourse  to  violent  and  questionable  modes  of 
action.     It  is,  however,  only  proper  that  the  plan  of  in- 

*  '  Practical  Sargerj/  3rd  editioDi  p.  4o0;  Churchill. 
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stantaneous  rupture  of  adhesion  should  be 
among  the  orthopractic  means  of  overcoming  deformity  in 
so  important  an  articulation  as  that  of  the  knee.  Tht 
operation  is  described  by  one  of  its  advocates  as  foUowi : 
"  Any  tendons  which  are  rigid  should  first  be  divided,  and 
the  punctures  having  healed^  and  chloroform  having  been 
fully  administered,  the  limb  to  be  operated  upon  should 
be  so  firmly  fixed  that  all  motion  is  prevented  except  that 
which  the  operator  is  about  to  impart  to  the  limb.  Thus, 
for  instance,  if  the  hip-joint  is  to  be  operated  upon,  tlie 
pelvis  must  be  fixed;  if  the  knee,  the  thigh  must  be 
securely  held,  and  so  on.  When  the  limbs  are  thus  firmly 
secured  the  adhesions  are  to  be  instantaneously  ruptured 
by  force  applied  in  the  direction  of  flexion.*'* 

After  the  continuity  of  these  adhesions  have  been  de* 
stroyed  the  limb  is  fixed  in  a  gutta  percha  splint  and 
finally  extension  and  flexion  and  passive  movements  an 
adopted  under  chloroform  for  restoring  mobility  to  tbe 
joint. 

In  slight  cases  this  plan  may  doubtless  answer  well, 
but  there  must  always  be  great  danger  of  re-awakening 
morbid  and  inflammatory  symptoms.      Indeed,  another 
surgeon  of  equal  eminence  with  the  orthopaedic  authority 
I  have  quoted  states,  as  his  experience  of  these  cases,  that 
"  if  you  rupture  the  adhesions,  the  probability  is  you  will 
not  eventually  improve  the  condition  of  the  patient — at 
least,  I  have  not  seen  any  permanent  good  arise  from  such 
treatment,  although  you  may  succeed  in  flexing  the  joint 
for  a  time,  yet  the  chances  are  that  it  will  return  to  its 
former  state.'^t 

Beyond  quoting  the  two  opposing  opinions,  I  have  little 
to  do,  but  to  explain  the  mechanical  appliances  used  on 

•  Mr.  Brodhnnt,  vide  '  Lancet,'  Febraary  6Ui,  1869. 

t  TampUn,  *  Lectutea  on  I>e,^Qinfi\\AKiik>  &^\'  Lon^iiiaii  &  Co. 
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oecMion  of  sadden  flexion  of  the  joints  entering^  however^ 
By  protest  against  a  plan  which  no  hope  of  success  can 
justify. 

Where  the  operation  has  been  determined  upon  the 
following  appliance  is  found  most  useful  in  carrying  out^ 
a  the  most  speedy  manner,  its  requirements.  A  padded 
uetal  trqngli  firmly  screwed  on  to  a  wooden  frame 
ittiched  to  the  seat  of  a  chair  receives  the  thigh.  The 
kg  rests  within  another  trough,  and  the  two  cylinders  are 
joined  together  at  the  popliteal  region  by  a  wheel  and 
nk  furnished  with  strong  catgut  cords  and  retained  by 
inichet  catch.  The  hip  being  firmly  secured  in  this 
Vpliance  the  wheel  and  axle  are  turned,  when  the  cat- 
gDti  tightening  bring  the  thigh  and  calf  troughs  violently 
togetherj  breaking  down  at  once  all  resistance  from 
Ibrinons  adhesion,  and  exercising  a  power  which  will  frac- 
tofe  the  end  of  the  femur  itself,  if  by  any  accident  true 
mchylosis  should  be  substituted  for  fibrinous  adhesions. 

The  one  great  drawback  to  this  plan  is  that  the  force 
lercised  is  so  considerable  that  osseous  structure  may  be 
roken  down  before  the  operator  is  aware  of  it,  and 
lisdiief  done  beyond  remedy. 

In  all  cases  of  knee  deformity  where  articular  moye- 
lent  can  be  readily  diagnosed,  steam  baths,^  friction^  and 
snfle  breaking  down  of  the  opposing  substances  by  a  well 
ynsted  instrument  are  far  more  to  be  relied  upon  than 
ich  heroic  measures  as  those  I  have  detailed. 
The  English  orthopedists,  who  promulgate  the  system 
'  immediate  flexion,  only  follow  in  Diefienbach^s  steps ; 
id  are  probably  more  attracted  by  the  noYclty  of  the 

*  Few  things  require  more  attentive  care  than  the  administering  of  a 
«m  or  Tapoar  hath.  The  hest  estahlishments  for  getting  this  done  in 
ntisfiictory  manner  are  the  Argyll  Baths,  10,  Argyll  Place,  Regent 
reet,  and  6,  New  Broad  Street,  City. 
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procedure  than  governed  by  a  prudent  oonnderation  for 
the  welfare  of  their  patient. 

Another  of  these  instruments  (Rg.  207)  consiBts  of  a 
wooden  chair,  upon  which  the  patient  aits,  the  thigh  bong 
surrounded  and  fixed  tightly  to  the  seat  by  two  broad 
straps.  A  padded  band,  furnished  with  buckles  and  stnpsi 
is  attached  to  the  ankle;  a  cord  which  passes  over  a 
pulley  fixed  in  the  ceiling  connecting  the  hand  of  the 

Fia.  207. 


patient  with  the  end  of  the  lower  leg.  Upon  pulling  this 
cord  the  knee  is  extended,  while  flexion  is  obtained  partly 
by  the  weight  of  the  leg,  partly  by  voluntary  eJQTort.  In 
this  way  an  easily  regulated  motion  of  the  knee-joint  is 
obtained. 

The  next  appliance  (Fig.  208)  is  of  a  more  complex 
character,  its  object  being  to  re-establish  regular  and  well- 
sustained  flexion  and  extension,  independently  of  any  mus- 
cular aid  which  might  be  received  from  the  flexors  of  the 
patient.  This  apparatus  consists  of  a  strong  wooden  seat, 
fixed  on  a  square  frame  which  rests  upon  the  ground.  A 
padded  thigh-trough,  with  two  pivots  at  its  inferior  ex- 
tremity (opposite  to  lYi^  ee:vx\.t^  o^  t\v^  knee-joint)  is  firmly 
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tached  to  that  part  of  the  scat  on  which  the  patient's 
dv  rests.  To  these  pivots,  and  rotating  around  them,  a 
Me  lateral  lerer  is  fixed  the  upper  extremity  of  which 
ts  in  a  cross  bar  acted  upon  by  the  hands ;  whilst  the 
er  end  forms  an  ankle-trough,  to  which  the  patient's 
is  firmly  secured.  Upon  pressing  the  cross  bar 
rards  with  the  hands  the  knee  is   flexed,  while   by 


iwing  it  towards  the  body  the  leg  is  again  extended ; 

lu  producing  the  actiou  which  is  of  all  others  the  one 

wt  essential   for  the   restoration   of  mobility  to  the 

nt. 

Id   order   that   the   patient   may   have   the   power  of 

ercising  considerable  force  (if  needed)  against  the  hand- 

il,  and  thence,  on  the  kuee^  the  foot  of  the  sound  limb 
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rests  upon  a  small  piece  of  boards  which  is  secured  to  tbe 
front  of  the  frame^  and  has  also  the  effect  of  steadjing  ti» 
patient's  body  while  the  apparatus  is  in  motion,  Tk 
pelvis  is  likewise  held  firmly  to  the  seat  of  the  apptntm^ 
by  a  well-padded  strap  passing  directly  across  the  lover 
part  of  the  abdomen^  and  fastened  securely  to  the  opponte 
side.  As  the  thigh  and  pelvis  are  thus  held  firmly  to  tk 
seat^  a  fixed  point  is  afforded  against  which  the  latent 
levers  may  act.  These  are  so  curved  that  the  limb  ii 
flexed  to  a  right  angle  when  their  upper  arms  are  throat  fiv- 
wards^  and  extended  to  a  straight  line  when  they  are  drm 
back  to  the  body ;  the  reason  of  this  beings  that  the  lover 
arms^  or  portion  anterior  to  the  centre  of  motion^  form  ike 
radius  of  a  circle  described  from  the  knee-joint  as  a  centre^ 
to  the  heel  as  a  point  in  the  periphery ;  therefore^  as  the 
lower  arms  are  but  a  continuation  of  the  upper^  the  space 
traversed  by  the  former  is  represented  in  the  latter  by  a 
distance  proportionate  to  the  longitudinal  difference 
between  the  levers ;  thus^  if  the  radius  of  the  lower  leren 
be  eighteen  inches^  that  of  the  upper  six^ — the  lower  vill 
move  through  three  inches  of  space  to  every  one  traversed 
by  the  upper;  it  therefore  follows^  that  if  the  arms  of  the 
lever  are  carefully  proportioned,  as  regards  length,  a  great 
range  of  motion  may  be  gained  for  the  knee  without  im* 
posing  much  labour  on  the  patient* 

Perfect  mobility  of  the  joint  may  be  obtained  with 
either  of  the  instruments  which  I  have  described ;  and 
unless  some  such  apparatus  be  used,  the  knee  will^  in  all 
probability,  recontract.  In  order  to  prevent  this,  when 
the  knee  is  not  exercised  in  the  fashion  described^  the 
patient  usually  wears  an  instrument  passing  from  the 
pelvis  to  the  ground,  and  furnished  with  hinge-joints  at 
the  hip,  knee,  and  ankle.  There  is  a  small  screw  at  the 
knee-joint  of  this  instrument,  by  which  the  action  of  the 
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ion  can  be  arrested;  eince  it  is  often   desirable 

:  kneC' should  be  kept  fixed  duriug  the   greater 

of  tbe  day,  and  moremeat  be  permitted  only  when 

ient  can  give  undivided  attention  to  locomotioB. 

net  has  devised  a  very  ingenious,  but  somewhat 

wmplex,  piece  of  meehajiism  for  flexion  and  esteu- 

if  tbe  knee.     In  tbe  following  figure  (Fig.  209]  the 

.■atnB  is  shown  as  applied.     It  is  formed  of  two  parts 

ulated  together,  of  which  one  embraces  the  thigh,  tlie 

if  the  leg.     A  support  maintains  the  mechanism  at  a 

icient  elevation  for  use,  and   gives  attachment  to   a 

11^.    A  cord,  fastened  to  the  lowest  part  of  the  leg- 

ece,  panes  through  the  pulley  to  the  hand  of  the  patient 


id  servea  to  extend  tbe  leg.  A  handle  fixed  to  tlic 
trt  of  the  leg-piece  serves  equally  for  extension  or  I 
he  whole  apparatus  is  constructed  of  steel,  paddec' 
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requisite.  A  graduated  scale  may  be  attached  to  the  point 
of  junction  between  the  thigh-  and  leg-pieces,  to  r^olate 
the  degree  of  extension  or  flexion. 

Another  of  the  deformities  of  the  knee,  for  which  me- 
chanical appliances  are  used,  is  known  as  lateral  ditpket' 
ment  of  the  head  of  the  tibia  in  an  outward  directum.  The 
apparatus  by  which  this  can  be  overcome  consists  of  a 
lateral  metal  stem,  attached  to  the  leg  by  thigh-  and  calf* 
troughs,  and  fitted  with  two  rack-and-pinion  centres;  one 
of  which  corresponds  with  the  axis  of  the  knee-joint,  the 
other  moving  rectangularly  above  it.  The  inferior  ex- 
tremity of  the  leg-stem  is  fixed  to  a  laced  boot,  which 
gives  the  instrument  a  perfect  control  over  the  limb,  both 
in  lateral  and  anterior  extension.  In  form  this  instrument 
resembles  that  depicted  at  page  417,  with  the  addition  of  a 
rack,  intended  to  restore  the  tibia  to  the  verticaljplane. 

Vertical  rotation  of  the  tibia  occasionally  complicates 
cases  of  "  knee-contraction."  This  can  be  removed  me- 
chanically, by  placing  a  horizontal  rack-and-pinion  joint 
immediately  below  the  extending  centre  of  an  instrument 
similar  to  that  shown  at  page  417.  The  reason  why  the  joint 
must  be  below  the  ratchet  which  governs  the  extension  ot 
the  limb,  is,  that  the  femoral  part  of  the  appliance  then 
becomes  a  fixed  point  for  tibial  rotation ;  this  arrangement 
being  in  accordance  with  the  anatomical  conditions  ob- 
served, when  the  position  of  the  tibia  has  been  changec 
as  regards  its  longitudinal  axis.  It  is  not  necessary  U 
give  an  engraving  of  this  instrument,  for  it  is  a  mer< 
modification  of  that  just  mentioned.  As  regards  the  tw< 
instruments  last  described — ^the  one  for  lateral  displace 
ment,  the  other  for  vertical  rotation  of  the  tibia — it  ii 
highly  important  that  the  relative  positions  held  by  tha 
ratchet  centre  which  is  especially  intended  for  the  correc 
tion  of  either  deformity  should  he  carefully  observed.    Ii 
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the  first  instrument,  the  ratchet  is  placed  above,  in  the 

second,  below  the  extending  joint ;  for  if  these  conditions 

were  neglected^  or  reversed,   the  instrument  would  be 

Tendered  entirely  useless.    I  have  seen  several  instruments 

in  which  the  points  just  stated  have  been  ignored,  the 

Vint  of  success  following  their  application  fully  illustrating 

^     die  necessity  of  paying  great  attention  to  these  ratchets. 

A  very  large  number  of  appliances  have  been  devised 

sod  are  used  in  the  treatment  for  deformities  of  the  knee, 

but,  as  they  greatly  resemble  each  other  in  principle,  it  is 

Qonecessaiy  to  enter  into  any  minute  details  of  their  con- 

itmction. 

Qurvature  of  the  femur  anteriorly  is  sometimes  met  with 

in  combination  with  contraction  of  the  knee ;   but,  un- 

bipply,  the  mechanical    treatment    employed    for  this 

deformity  has   been  so  very  unsuccessful  in  producing 

beneficial  results,  as  to  render  the  mechanism  adopted 

vwthy  only  of  a  brief  notice.     The  instrument  usually 

adopted  consists  of  a  lateral  stem,  attached  below  to  the 

foot,  and  above  to  a  pelvic  band.     Hinged  joints,  opposite 

to  the  knee,  ankle,  and  hip,  correspond  with  the  actions  of 

these  several  articulations.     That  at  the  hip  is  furnished 

with  a  stop,  which,  whilst  allowing  the  joint  to  be  bent 

fredy  in  an  anterior  direction,  opposes  any  tendency  which 

may  exist  for  posterior  flexion.     A  padded   metal   plate 

passes  over  the  front  of  the  femur,  at  the  centre  of  the 

lateral  stem  which  extends   between  the  hip  and  knee; 

while  a  strong  steel  plate,  covering  the  gluteal  region  at 

the  back  of  the  pelvic  band,  produces  some  little  resistance, 

by  its  lower  edge,  against  the  posterior  surface  of  the  upper 

third  of  the  femur.    A  small  padded  metal  band  likewise 

passes  over  the  back  of  the  lower  third  of  the  thigh,  just 

above  the  condyles.     The  mechanical  action  sought  to  be 

induced  by  this  contrivance,  tends  to  diminish  the  arc  of 
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femoral  curvature,  by  exercising  pressure  against  its  an- 
terior surface,  and  extending  its  extremities.  The  use  of 
the  apparatus,  however,  is  rarely  attended  with  benefit, 
as  the  necessary  motion  of  the  hip-joint  greatly  diminiahes, 
even  if  it  does  not  entirely  nullify  the  pressure  of  tbe 
gluteal  plate. 

3.  Bowed  or  Bandied  Legs. — Few  distortions  are  lom 
worthy  of  attention,  at  the  hands  of  those  who  aire  pro- 
fessionally compelled  to  consider  what  influences  the 
mechanical  conditions  of  one  class  of  deformities  will  be 
likely  to  exert  in  the  production  of  others,  than  bowed  or 
bandied  legs.  Thus,  an  incurvation  of  the  tibia  may,  if 
neglected,  lead  to  a  loosening  of  the  ligamentous  attach- 
ments of  the  knee-joint,  disturbance  of  the  functiom 
of  the  hip-joint,  or  even  deflection  of  the  spinal  column.* 

The  direction  assumed  by  a  curvature  of  the  tibia  may 
be  lateral,  anterior,  or  a  combination  of  both  the  one  and 
the  other ;  and  it  not  unfrequently  happens  that  a  simple 
instance  of  either  of  tbe  two  former  conditions  is  con- 
verted into  a  severe  one  of  the  latter,  simply  through  a 
neglect  of  the  most  ordinary  mechanical  precautions. 

Although  a  consideration  of  the  pathological  causes  of 
bowed  legs  is  foreign  to  the  subject  of  this  work,  yet  it 
may  be  well   to   recall   the   fact   that  this   deformity  i» 
primarily  due  to  a  softening  of  the  bones,  the  result  of  a 
change   in   the  chemical  proportions  of  the  component 
ingredients  of  the  osseous  structures,  a  diminution,  in  fact, 
of  the  earthy  matters.     The  deformity  is  referable  to  the 
mechanical  results  arising  from  this  softened  condition  of 
the  bones — the  legs  being  unable  to  bear  the  weight  of  the 
body,   unaided   by  artificial   assistance.     When   this  ex- 
traneous help  is  withheld,  the  bones  become  curved  on 
their  long  axes ;  therefore,  all  mechanical  treatment  should 

*  Bishop  *  Oti  I>t^«t\xi\tve%,'  ^.  217. 
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aim,  firstly,  at  supplying  the  outer  aid ;  secondly,  at  restor- 
ing the  arched  bone  to  its  normal  condition. 

There  are  two  methods  by  which  these  objects  are  sought 
to  be  accomplished.     One  seeks  for  an  extension  of  the 
citremities  of  the  curve,  and  depression  of  its  arc,  by 
supplying  an  artificial  base  on  the  side  of  the  concavity,  and 
gradually  compelling  the  leg  to  become  parallel  with  it ; 
tbe other,  by  an  application  of  a  straight  line  to  the  vertex, 
«  highest  point  of  the  arc,  endeavours  to  draw  the  ex- 
tremities towards  the  line  until  the  limb  has  been  brought 
into  a  normal  shape.*    The  latter  plan  is  rarely  followed 
■*in  fact,  it  is  very  doubtful  whether  it  can  ever  have 
loooeeded;  firstly^  because  it  is  extremely  difficult  to  keep 
•fty  straight  surface  applied  to  the  vertex  of  the  curve ; 
^coondly^  because  it  is  almost  certain  that  such  a  mode  of 
tneatment^  if  attempted,  would  be  defeated  by  the  pro- 
dliction  of  abrasions.     Mr.  Barwell  has,  however,  recently 
l^ved  this  old-fashioned  plan  of  treating  a  curved  tibia, 
^nA  in  the  following  manner : — He  proposes  that  a  strong 
•ted  spring  arched  in  a  direction  contrary  to  the  curve 
tiioald  be  firmly  bandaged  to  the  external  side  of  the  curved 
leg,  under  an  impression  that  the  re-active  force  of  the 
qnring  will  extend  any  curvature  the  tibia  may  present.  Jt 
isi  however,  far  more  likely  to  induce  painful  pressure  upon 
the  arc  of  deflection  than  expand  its  extremities.     The 
pUn  generally  pursued  in  the  mechanical  treatment  of 
these  deformities  is  therefore    in  conformity  with   the 
finrmer  of  these  two  methods,  and  the  instruments  arc  for 
this  reason  constructed  as  follows: — The  simplest  (Fig. 
210)  consists  of  a  padded  piece  of  wood  placed  on  the 
leg,  and  extending  from  the  internal  malleolus  to  a  point 
just  above  the  internal  femoral  condyle ;  it  is  therefore  a 
bate  opposed  to  the  convexity  of  the  curve.    A  long  strap 

*  Little,  p.  32. 
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of  webbing  is  passed  several  times  round  the  leg,  so  is  lo 
embrace  both  splint  and  tibia,  and  this,  by  compresnMi, 
tends  to  diminish  the  arc  of  curvatore. 


The  splint  acts  imperfectly  unless  secured  to  the  bed 
of  the  patient's  foot  by  a  metal  socket,  vhich  hu  tit 
effect  of  preventing  the  splint  sliding  round  the  \e%-* 
thing  which  will  happen  in  spite  of  the  greatest  care,  unltM 
the  boot  and  splint  are  nmtually  connected.  For  ttii> 
purpose,  a  small  piece  of  metal  is  fixed  to  the  lower  edge 
of  the  splint,  which  is  inserted  by  a  tubular  socket  into 
the  heel  of  the  boot.  When  the  case  for  treatment  is  but 
a  slight  one,  the  apparatus  described  will  do  all  that  i> 
required ;  but  if  anterior  yielding  is  superadded  to  latenl 
deflection,  a  more  complex  apparatus  will  be  requisite. 
For  this  purpose  I  usually  recommend  an  instrument  (Hg. 
211)  which  is  composed  of  a  slight  steel  stem,  attached  to 
the  boot  by  a  tubular  socket,  and  at  the  upper  extremity 
of  which  is  a  padded  ^%te  Te(»£k.\\\i:^  'Cctib  K!(M.tinoe  ofl^red 
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lead  of  the  tibia;  whilst  a  small  cushion,  which 
aiast  the  internal  malleolus,  forma  a  point  of 
to  the  lower  end  of  the  curve.  A  piece  of  bent 
ifiDed  to  the  qnadrilateral  outline  of  the  back  part 

PlB.  211. 


leg,  is  attached  to  the  leg-stem  at  its  posterior 

The  whole  is  completed  by  a  strong  leathern 

,  which,  starting  from  the  leg-stem,  passes  around 

i  part  of  the  instrument  over  the  arc  of  curvatare, 

again  rejoins  the  stem,  thus  obtaioiog  a  circular 
f  the  leg.  The  leathern  bandage  ia  closed  by  a 
e.  The  action  of  this  apparatus  is  peculiar.  As 
e  two  distinct  planes  of  curvature — one  lateral,  the 
iterior — it  is  important  that  both  should  be  acted 
multaneously ;  and  this  is  accomplished  in  the 
g  manner : — The  extremities  of  the  lateral  curves 
osed   by   the   ankle    and   knee-pads,   whilst   the 

at  which  the  wire  calf-piece  is  placed  from  the 
r  surface  of  the  leg  necessarily  induces  a  pressure 
iterior  arc  backwards,  the  instant  that  the  leathern 
:  becomes  tightened.  So  cfiective  is  this  form  of 
ent^  that  the  area  of  curvature  mtiy  \3&  e^eu.  «eft^ 
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diminishing  as  the  lacing  becomes  tightened;  eridenoeof 
this  being  afforded  by  the  diminution  of  space  between  die 
lateral  leg-stem  and  the  posterior  calf-piece. 

Since  this  instrument  was  devised^  I  have  invented  for 
those  cases  where  the  legs  not  only  bow  outwards  bat 
forwards^  a  very  valuable  modification.  This  consists  of  t 
lateral  rod,  extending  from  the  knee  to  the  heel  on  tk 
inner  side  of  the  limb.  At  the  posterior  mai^in  of  tiiia, 
a  piece  of  thick  wire  is  fixed  shaped  to  the  calf  and 
passing  behind  the  leg,  and  having  at  its  external  lateral 
margin  a  padded  plate,  hinged  in  such  a  manner  as  to 
rest  freely  on  the  anterior  surface  of  the  bowed  leg.  Four 
webbing  straps  pass  over  the  plate,  and  upon  these  being 
tightened,  pressure  is  exercised  against  the  limb  both 
laterally  and  anteriorly.  I  have  recently  had  the  case  of  a 
little  boy  under  my  care,  where  this  appliance  entirely  cured 
in  six  months  a  severe  antero-lateral  curvature  of  the  tilna 
of  three  years^  duration.  It  is  an  admirable  device  for  cases 
in  which  the  curvature  of  the  leg  is  very  strongly  marked. 

Sometimes,  however,  the  anterior  curvature  will  be  so 
excessive  as  to    defy  all    attempts  at  overcoming  the 
distortion  by  means  of  this  apparatus.     In  such  a  case,  the 
instrument  just  described  must  be  modified  by  the  sub- 
stitution of  a  ^in  metal  trough,  perforated  by  four  slits  in 
lieu  of  the  wire  calf-piece.     Through  these  apertures  two 
webbing  straps  pass,  one  above  the  vertex  of  the  anterior 
curvature,  the  other  below  it ;  and  as  they  are  attached  to 
the  troughs  by  buckles  and  straps,  they  act  directly  back- 
wards.   A  small  stop-joint  is  arranged  opposite  to  the 
internal  malleolus,  which  prevents  the  unnatural  uplifting 
of  the  toes,  otherwise  likely  to  be  produced  by  the  exercise 
of  pressure  against  the  front  of  the  tibia.     Instead  of 
fitting  into  a  tubular  socket  in  the  heel,  the  leg-stem  is 
firmly  attached  to  the  boot.     When  this  instrument  is 
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Ill 


a^pplied^  the  two  straps  and  laced  leathern  bandage  are 
tightened^  the  former  producing  pressure  against  the 
«iiierior,the  latter  against  the  lateral  arc^  whilst  the  metal 
item  supplies  a  base^  at  the  same  time  strengthening 
attaching  the  whole. 
There  is  another  description  of  appliance  (Fig.  212) 
"wUch  I  have  made  use  of  in  cases  of  severe  anterior 
cnmtare,  miaccompanied  by  much  lateral  deflexion.    It 

Fig.  212. 


« 

^  eomposed  of  two  perpendicular  stems,  jointed  opposite 

to  the  ankle^  and  furnished  with  a  lacing  leathern  band, 

Which  passes  across  the  front  of  the  leg  and  is  then 

itflected  back  again  around  the  lateral  stems.    The  leg- 

itans  terminate  above  by  a  metal  band  which  joins  them 

posteriorly,  and  below  is  a  laced  boot.    On  application, 

and  tightening  of  the  leathern  bandage,  the  head  of  the 

tibia  receives  the  pressure  of  the  upper  metal  band  at  its 

posterior  surface^  while  the  heel  of  the  boot  serves  for  a 

•eeond  point  of  resistance,  so  that  the  more  the  laced  band 

ii  tightened  over  the  arc  of  curvature,  the  greater  will  be 

the  depression  of  its  transverse  axis,  with  a  corresponding 

expansion  at  the  extremities. 

As  every  kind  of  tibial  deformity  may  be  successfully 
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treated  with  these  appliances^  there  is  no  neoesnty  I 
describing  others,  which  are  mere  modifications  in 
tare  of  one  or  the  other  of  the  plans  just  detailed. 

4.  Club'Foot  {Talipes). — ^The  nature  and  treatn 
club-foot  have  so  long  been  made  the  pet  theme  of 
on  orthopaedic  surgery,  as  to  have  almost  entir 
hausted  the  subject,  and  left  but  little  in  the 
novelty  to  be  either  discovered  or  accomplishe 
Gross,  of  America,  at  p.  1011,  voL  ii,  of  his  wg 
Surgery,'  says,  "It  is'  perhaps  not  going  too 
affirm  that  these  topics  (club-foot)  are  as  well 
stood  now  as  they  ever  will  be."  In  fact  th 
recent  attempt  to  give  a  new  feature  to  the  n 
ment  of  this  deformity,  has  been  little  else  than 
recurrence  to  the  plans  and  principles  laid  d( 
Sheldrake,  and  adopted  in  general  surgery  long 
tenotomy  had  received  the  wide-spread  recognitio: 
met  with  for  the  last  thirty  years.  I  refer  to  the  sy 
curing  club-foot  without  cutting  of  tendons,  by  i 
ployment  of  elastic  force.  It  may  with  justice 
that  the  modern  method  of  making  the  mechanics 
represent  in  its  position  and  action  the  force  and  d 
of  natural  muscles,  was  not  contemplated  by  those 
the  early  period  I  have  mentioned,  used  strips  of 
and  elastic  springs :  but  this  does  not  invalidate  the 
of  the  general  principle ;  it  only  gives  to  it  a  bel 
more  clearly  understood  mode  of  practical  applicat 

Before,  however,  proving  on  what  a  slight  groi 
claim  for  this  "  new ''  method  rests,  I  would  refei 
ordinary  conditions  which  pertain  in  common 
four  varieties  of  club-foot  known  as  valgus,  i 
varus,  and  calcaneus.  They  are  all  distinguishc 
shortening  or  retraction  of  certain  tendons;  a  c 
ment  of  some  o£  t\ie  \^o\i^%  oC  tlve  tarsus ;  a  disti 
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tld  standing  cases,  alteration  through  absorption 

g  from  pressure  of  their  osseous  facets;  and  a 

bed  amoont  of  genera]  freedom  owing  to  tension  of 

ata.  Occasionally,  though  very  rarely,  primary  altera- 

.  the  bony  strnctures  of  the  foot  and  ankle,  owing  to 

of  derelopment  in  utero,  is  .aleo  met  with  as  one  of 

atares  belonging  to  club-foot.     Now,  however  varied 

te  the  result  of  these  conditions,  and  the  consequent 

nd  for  a  soond  anatomical  and  pathological  knowledge 

leir  differences,  the  wide  question  remains  (the  case 

ag  been  diagnosed,  and  it  having  been  ascertained  what 

iona  are  shortened  and  bones  displaced),  have  we  the  best 

at»  ftt  our  disposal  for  restoring  the  limb  to  its  normal 

Hion  ?  For  without  these  exist  and  are  readily  accessible 

adoption,  the  moat  learned  disquisition  on  the  causes 

i  condition  of  the  deformity  will  be  of  little  avail.     It 

therefore  interesting  to  inquire  what  these  means  are, 

w  &r  they  differ  from  each  other,  and  to  what  extent 

ey  have  received  the  sanction  and  approval,  not  of  a 

rrow  professional  clique,  but  of  the  leading  members  of 

t  medical  profession.    The  first  question  which  naturally 

^eats    itself    on    examining   an  average  instance   of 

ha  of  the  forms  which  club-foot  assumes,  is  what  is  the 

idiest  measure  for  producing  extension  of  the  contracted 

Its,  to  that  the  foot  may  be  easily  held  in  its  normal 

lition;  and  some  simple  mechanical  plan,  acting  like  the 

itraining  force  applied  by  the  hand,  almost   at   once 

{gestfl  itself.     But  then  the  idea  necessarily  arises,  are 

>re  not  also  surgical  means  existing,  which  might  be 

■ployed  in  preference  for  overcoming  at  once  or  nearly 

the  resistance   offered   by   the    deformity,   and   thus 

Ittdng  the  mechanical  appliance  to  the  simple  task  of 

ring  to  retain  the  hitherto  deformed  limb  in  its  cor- 

;ted   pontion^  until  time,  and   the   re-adaptation  of 
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Structure^  both  osseous  and  tendinous^  shall  biie  ( 
a  true  cure^  by  restoring  the  customary  symmetry  an* 
of  the  limb.  In  these  two  questions  lie  the  gist  of  ^ 
treatment  of  club-foot;  and  the  answer  would  is 
be  in  favour  of  that  arrangement  which^  by  overci 
once  the  major  part  of  the  resistance^  leaves  th< 
nical  question  one  of  perfect  simplicity^ — ^were  it  n 
physiological  fact  that  a  muscle  sustains  a  dimini 
for  the  exercise  of  its  contractility  whenever  its  e3 
are  by  any  means^  except  that  of  gradual  extensi 
gated.  This  is  a  question  decided  long  ago,  n 
physiologists  having  held  that  the  contractile  p 
muscle  is  diminished  by  anything  which  tends  to 
by  the  interposition  of  adventitious  material  their 
extremities. 

It  is  therefore  probable  that  the  means  selecti 
treatment  of  the  case  I  am  supposing^  would 
which  gradually  give  restored  shape  to  the  defor 
by  gentle  elongation  of  the  shortened  muscles  am 

A  considerable  number  of  appliances  construct 
principle  for  the  purpose  of  meeting  every  variet 
which  the  foot  can  assume^  will  be  found  describe 
pages ;  and  to  render  them  intelligible  they  wi 
scribed  in  their  relation  to  the  customary  forms 

There  are^  as  already  stated^  four  primary  vf 
club-foot^  viz.: 

A.  Talipes  valgus, 

B.  Talipes  equintis. 
c.  Talipes  varus, 

D.  Talipes  calcaneus. 

Two  or  more  of  these  varieties  may  exist  togei 
ing  sub-varieties. 
A.  Talipes  valgiAS,  or  lateral  yielding  of  the  a 
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combined  with  extension,  and  sometimes  o&- 
f  the  arches  which  compose  the  plantar  surface 
he  foot,  is  among  the  most  common  of  those 
of  the  lower  extremity  which  call  for  me- 
latment. 

rmity  is  especially  frequent  in  young  and  grow- 
ing to  the  ligamentous  structure  which  forms 
of  the  foot  not  being  sufficiently  strong  to 
weight  of  the  body  without  undergoing  longi- 
msion^and  consequent  diminution,  in  the  hollow 
p.  As  this  lax  condition  of  the  plantar  liga- 
aerally  more  marked  in  the  left  than  the  right 
most  probably  to  its  being  the  weaker  side  of 
lequality  in  length  between  the  two  limbs  soon 
ng,  unless  checked  by  mechanical  interference, 
i  of  means  for  sustaining  on  a  level  the  arches 
to  spinal  curvature.  Slight  as  this  cause  may 
I  one  of  the  most  frequently  found  in  relation 

deflection.     It  is,  therefore,  a  matter  of  con- 

iportance  that  depression  of  the  arches  of  the 

be  treated  at  the  earliest  possible  period,  in 

vent  the  grave  sequences  resulting  from  neglect. 

already  remarked  in  some  of  the  preceding 
upon  well  made  and  correctly  fitting  boots  and 
ads  very  frequently  the  future  health  and 
I  structure  of  the  whole  frame,  too  much  pains 
refore,  be  taken  by  those  who  have  the  charge 
,  in  seeing  that  these  articles  of  dress  are 
Qstructed. 

ralgus  occurs  with  three  difierent  degrees  of 
3h  of  which  is  treated  by  means  of  a  distinct 
:he  mechanical  actions  being  based  upon  the 
itomical  conditions  present  in  the  variety  under 
»n. 
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The  firsts  and  least  severe  form  of  valgiu,  is 
which  the  inner  ankle  is  laterally  inverted,  witl^^ 
extension  of  the  plantar  arch.  This  deformity  is  fnc^ 
met  with  in  children^  and  is  commonly  termed ''in-i^^ 
The  appliance  used  in  cases  of  this  description  coa^^ 
a  leathern  boot  laced  to  the  toes,  rendered  stiff  <^^ 
inner  side,  and  furnished  with  an  india-rubber  pad  sb^ 
like  the  quarter  of  an  orange.  The  convexity  of  ^ . 
being  opposed  to  the  depressed  plantar  arch,  forms  ski 
of  stay  or  buttress,  thus  tending  to  restore  the  arch 
its  original  form,  and  strengthen  the  plantar  ligaments 
the  same  time.  The  elasticity  of  the  material  pievei 
abrasion  of  the  skin,  even  where  the  scaphoid  tuberoi 
is  unusually  prominent.  In  addition  to  the  support  wb 
the  pad  gives  to  the  flattened  instep,  the  stiffening  at 
lateral  margin  of  the  boot  upholds  the  inner  ankle,  \ 
aids  in  giving  a  firm  point  of  resistance  to  the  pad,  whil 
also  prevents  abduction,  or  out-turning  of  the  foot 
triangular  strap  fixed  to  the  external  surface  of  the  b 
and  beneath  the  inner  malleolus,  affords  support  in  pi 
of  the  deltoid  ligament — ^generally  weakened  in  these  ci 

Another  plan  of  mechanical  treatment  is  occasion 
adopted  in  slight  cases — viz.,  the  insertion  of  an  arc 
metal  plate  between  the  soles  of  the  boot;  but  thi 
objectionable  on  account  of  the  unyielding  nature  of 
force  brought  to  bear  against  the  depressed  plai 
surface* 

There  is  also  another  plan  recently  advocated  for  c 
of  valgus  in  their  first  stage. 

This  consists  in  fastening  a  band  of  adhesive  pl« 
furnished  with  a  little  loop  around  the  instep;  1 
placing  strips  of  plaster  around  the  calf  and  ankle, 
uppermost  strip  having  also  a  small  loop.  To  prevent 
plaster  from  becoming  displaced  or  dragged  downwarc 
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^^   splint  is  secured  to  the  front  of  the  tibia. 
^*  ^  vulcanized  india-rubber  cord  is  affixed  to  the 

^  already  mentioned.  The  lower  extremity  rests 
""^  ^^e  centre  of  the  weakened  plantar  arch,  whilst 
*^?P^i8  affixed  against  the  external  tuberosity  of  the 
■^^  tibia.  By  this  means  an  oblique  force  is  obtained 
^^%  to  lift  up  the  depressed  arch,  whilst  at  the  same 
"■^Jt  presents  the  advantage  of  permitting  free  muscular 
^^^Wiu  Or,  as  the  plaster  is  a  disagreeable  and  troublesome 
'^ooessi  the  same  effect  can  be  gained  by  a  vulcanized 
dta-robber  spring  fixed  at  one  end  to  the  inner  sole  of  a 
I  boot  and  at  the  other  to  a  padded  ring  placed  around 
C8]f  and  held  in  position  by  a  light,  vertical  steel  spring. 
8  allows  even  more  muscular  motion  than  the  plasters, 
:;h  by  their  tension  around  the  leg  tend  to  diminish  its 
by  acting  as  a  disagreeable  ligature. 
I  every  case  it  should  first  be  decided  whether  division 
lie  tendons  be  advantageous,  or  the  contrary.  In 
re  cases  of  valgus,  there  can  be  but  little  doubt  that 
16  peronei  muscles  aid  in  raising  the  external  margin 
le  foot,  division  of  their  tendons  will  often  materially 
*n  the  period  of  mechanical  treatment,  by  instantly 
>ving  one  of  the  main  obstacles ;  nevertheless,  there  is 
rions  objection  to  this  course,  as  already  stated ;  a  large 
ortion  of  cases  recover  without  operation;  and  the 
»nt  suffers  no  other  inconvenience  than  that  of  wearing 
d  within  the  boot.  Fixing  an  elliptical  piece  of  leather 
mally  to  the  inner  margin  of  the  heel,  improves  the 
Lance  greatly,  as  by  giving  obliquity  to  the  tread,  in 
■ection  opposite  to  that  in  which  the  arch  is  depressed, 
eatly  facilitates  the  action  both  of  pad  and  stiffener. 
L  the  form  of  valgus  just  noticed,  the  full  extent  of  the 
tar  depression  is  best  exhibited,  when  the  weight  of 
patient   falls   on  the  foot,  as   in  standing.     When 
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tenotomy  is  resorted  to,  other  forms  of  mpptntnt 
Ciourse  be  employed;  these,  hovever,  iriU  be  d 
vith  the  contriTSDces  used  for  the  treatment 
deformity  when  of  a  more  decided  character. 

The  second  degree  of  talipes  valgus  is  characte 
entire  obliteration  of  the  plantar  andi,  uplifting 
external  margin  of  the  foot,  and  considerable  abdn 
its  anterior  two-thirds.  Obliteration  of  the  arch  it 
he  referable  to  a  relaxation  of  certain  muscles  a 
menta  at  the  sole  of  the  foot,  especially  of  the  gret 
astragaloid  ligament;  uplifting ofthe  margin,  to  con- 
of  those  muscles  which  raise  and  rotate  the  foot  out 
and  abduction  of  the  anterior  two-thirds,  to  do- 
displacement  of  the  scaphoid  bone,  entailing  a  sep 
of  its  tuberosity  from  the  astragalus. 

So  many  forms  of  apparatus  are  employed  for  th' 
meut  of  valgus  in  the  second  degree,  that  withoot 
extending  this  work  it  wonld  he  impracticable  to  i 
more  than  those  most  generally  adopted. 

The  first  (Fig.  213)  to  be  noted,  consists  of  a  < 


splint,  having  at  its  inferior  extremity  a  horizontal . 
funiiBhed  with  a  i\i&iu%  vit^  V&&..    '^Uo.a.  adjostt 
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int  u  so  secured  by  a  roller  bandage  to  the  inner  aide 
the  1^  that  the  pad  rests  agaioBt  the  acaphoid  tuber- 
ty.  A  webbmg  strap  is  then  passed  around  the  toes, 
i  drawn  to  the  spring  by  means  of  a  buckle,  the  me- 
snical  result  being,  that  the  pad  becomes  a  fulcrum  for 
t  nplifdng  of  the  plantar  arch,  while  the  spring  acts  as 
lerer  in  ovavoming  both  the  muscular  traction  and 
dnctioQ  of  the  foot.  It  will  be  seen  that,  in  this  simple 
rm  of  apparatus,  there  is  a  manifest  deficiency  of  one 
iidition — viz.,  power  of  changing  the  obliquity  of  the 
le,  which,  both  in  valgus  and  varus,  offers  a  great 
iMacle  to  the  restoration  of  the  limb  to  its  normal 
ite.  This  apparatus  is  therefore  ill  adapted  for  cases 
vhich  there  is  very  marked  obliquity  of  the  meta- 
mis. 

inothet  apparatus  (Fig.  314)  is  thns  constructed:— A 

idded  metal  shoe  receives  the  foot,  a  perpendicular  stem 

ug  fixed  on  its  inner  margin,  just  below  thn  intern::) 

Via.  214. 


lleoIuB,  with  a  tangential  screw-joiot  opposite  to  tiu, 
s  of  the  malleolus.  Above  this  point,  at  right  angles 
its  plane  of  direction,  another  screw  is  adapted ;  a  metal 
;  horizontal  with  the  foot,  and  secured  to  the  inner 
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heel-piece^  gives  attachment  to  a  sliding  pad^  and  liuii^^ 
end  of  this  bar  three  metal  studs  project,  which  aen^ 
fix  a  webbing  toe-strap.  When  applied  to  the  legj 
foot  is  kept  in  situ  by  three  straps  passing  over  the  im^ 
one  of  which  springs  from  the  back  of  the  hed-pieoey  0 
the  lateral  stem  is  secured  to  the  1^  by  a  padded  C 
trough;  the  toes  are  likewise  kept  from  abducting 
the  webbing  strap  which  belongs  to  the  horiioik 
stem. 

The  mechanical  action  induced  on  bringing  the  9pi 
ratus  into  play  is,  1st,  an  uplifting  of  the  plantar  ard 
2ndly,  a  depression  of  its  outer  margin  with  adduction 
the  toes,  which  is  accomplished  as  follows : — When  tl 
toe-strap  is  drawn  tightly  towards  the  horizontal  bar,  tl 
sliding  pad  is  brought  powerfully  into  contact  with  tl 
projecting  scaphoid  bone,  and  a  tendency  to  an  upliftin 
of  the  arch  is  at  once  established;  the  foot-piece  ma: 
then  be  extended  by  moving  the  ancle-screw  in  such 
direction  that  the  toes  may  point  downwards.  It  ne: 
becomes  necessary  to  turn  the  upper  tangential  screw  i 
that  the  sole  of  the  foot-piece  may  be  depressed  at  its  e 
temal  margin.  The  united  results  of  these  several  actio: 
is,  an  uplifting  of  the  arch  of  the  foot,  adduction  of  t! 
toes,  and  a  decrease  of  obliquity  in  the  sole ;  finally,  t 
foot  must  be  brought  into  its  normal  position  by  reversl 
the  action  of  the  ankle-screw. 

In  all  cases  of  foot  deformity,  it  is  a  matter  of  considi 
able  importance  that  some  kind  of  appliance  should 
worn  during  the  night;  for  although  one  of  the  causes 
increased  distortion,  namely,  the  weight  of  the  body^ 
removed  by  recumbency,  yet  during  night  there  is 
great  a  disposition  on  the  part  of  the  ligaments  to  assu: 
their  abnormal  position,  and  thus  overcome  greatly  i 
good  effected  by  instrumental  aid  during  the  day  th 
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^^aos  be  taken  to  prevent  it,  the  foot  will  almost 
^  its  original  condition. 

Cnstomary  therefore   for  patients  who  desire  to 
'  speedily  the  natural  shape  of  the  foot,  to  wear  a 
^^OQstracted  appliance  daring  their  sleep. 

Apparatus  just  described  would  not  be  applicable, 
'  cases  where  tenotomy  has  been  performed,  prior  to 
ptm. 

ird  apparatus  is  one  recommended  by  Dr.  Little  in 
iprings  are  employed  in  place  of  stiff  metallic  bars, 
chanical  actions,  nevertheless,  being  identical  with 
5eding.* 

orth  kind  (Fig.  215)  is  thus  constructed: — The 
received  by  a  metal  shoe-piece,  and  a  horizontal 

with    a  webbing-strap,  controls  the  toes;   but 
.  a  peculiar  deviation  from  the  ordinary  construc- 

Fio.  216. 


he  leg-stem,  which,  instead  of  being  placed  at  the 
ai^in  of  the  heel-piece,  is  fixed  to  its  posterior 

jfTMt  objection  to  metallic  spring  power  being  used  in  these 
le  impossibility  of  regulating,  with  anything  approaching  to 
the  force  employed;  hence,  abrasion  is  much  more  likely  to 
I  when  the  tangential  screw  is  adopted. 
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border^  and  is  surmounted^  at  a  point  correspondic 
the  long  axis  of  the  foot,  by  a  tangential  screw ;  th 
extremity  carrying  the  usual  tangential  screw  ankl( 
which  thus  forms  part  of  the  leg-stem^  as  in  the 
apparatus.  The  mechanical  power  of  an  instrumei 
constructed  is  very  great,  as  it  is  able,  by  a  special 
to  depress  the  external  margin  of  the  foot  and  npra 
arch  simultaneously — an  advantage  which  cann 
overrated.     This  action  may  be  thus  explained  : — 

When  the  foot  is  secured  in  the  metal  shoe-piec 
the  toe-strap  tightened,  there  is  pressure  again! 
scaphoid  bone,  as  in  the  other  mechanical  appl 
described ;  but  when  the  screw  is  applied  to  the  po( 
joint,  the  entire  foot  is  rotated  around  its  major  axis 
inducing,  at  one  and  the  same  time,  an  uplifting  < 
arch,  and  depression  of  the  external  margin. 

The  principles  laid  down  as  being  essential  f( 
mechanical  treatment  of  valgus,  are  more  strictly  a^ 
to  in  this  than  in  any  other  instrument ;  for  the  pos 
screw  is  in  relation  with  that  point  in  the  great  tarso- 
tarsal  joint,  around  which  the  anterior  two-thirds  < 
foot  rotates  while  the  external  margin  of  the  metatai 
being  uplifted ;  the  horizontal  bar  being  likewise  i 
brought  into  the  same  plane  as  the  matatarsus,  dran 
downwards  and  outwards  nvhilst  in  action.  The  ta 
tial  ankle-screw,  also,  helps  to  uplift  the  arch  in  tl 
storation  of  the  foot  to  its  normal  position  (at  right  i 
with  the  leg),  by  depressing  its  anterior  part.  This 
invaluable  instrument.  The  credit  of  its  invention 
to  Dr.  Langard,  of  Hamburgh. 

Valgus  of  the  third  degree  is  of  very  rare  occur 
since  pain,  an  invariable  concomitant  of  valgus  i 
earlier  stages  of  the  second  degree,  indicates  the  nee 
of  treatment,  and  t\i\x^  ^Te^^\i\&  ^  xie^lect  of  the  defoi 
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It  is,  however,  occasionally  found  amongst  waiters  at 
biteli,  who,  from  the  number  of  hours  the;  have  to  stand 
^on  tlieir  feet,  are  apt  to  suffer  from  very  serious  valgus. 
When,  therefore,  this  severe  form  comes  under  surgieal 
tee,  the  qiparatOB  employed  for  its  reduction  is  gene- 
idly  ■iwiiUi-  to  the  one  last  described,  with  the  addition 
•f  »  ntchet- join  ted  lever  and  pad  fixed  to  the  internal 
■■rgin  of  the  heel-piece,  the  mechanical  "  set"  of  which, 
bong  in  a  more  oblique  direction  than  that  of  the  toe- 
br,  becomes  a  powerful  fulcrum  for  the  uplifting  of 
tta  Maphoid,  with  adduction  of  the  front  of  the  foot. 
Ifaii  fonu  of  lever,  aided  by  the  posterior  screw,  is  calcu- 
hted  to  be  highly  beneficial  in  severe  valgus.  Occasion* 
■1^,  however,  even  this  instrument  is  inapplicable  by 
Hwm  of  an  unusually  large  amount  of  abduction.  The 
Mchanical   treatment   must   then  be   divided   into  two 

for  the  first,  it  is  necessary  to  use  a  slight  stem  of 
■M  with  a  free  joint  at  the  ankle,  which  is  attached  to 
tte  1^  by  an  ordinary  calf-band,  and  fixed  [in  contradis- 
iilction  to  all  other  instruments  for  valgus],  on  the  outer 


ide  of  the  limb  (Fig.  216).    The  stem  is  hinged  perpen- 
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dicalarly  at  its  point  of  attachment,  and  has  anui&pid 
plate  resting  against  the  os  calcia.  A  lever  qniiipl 
the  heel-plate  and  at  its  centre^  in  oQrrespondenoevi 
depression  situated  just  above  the  cnboid  bone,  tbe 
placed  a  ratchet  joint,  and  at  the  digital  end  s  pi 
plate,  which  rests  against  the  whole  length  of  tbe 
metatarsal  bone.  Ibrom  the  ratchef  s  centra  a  ^ 
webbing  passes  over  the  dorsum  of  the  fixit,  embn 
the  scaphoid  tuberosity. 

Upon  bringing  this  apparatus  into  action,  the  fint 
of  resistance  is  at  the  scaphoid,  the  next  at  the  metii 
and  OS  calds.  Hence,  the  lever  forms  the  bue 
triangle,  at  the  apex  of  which  is  the  projecting  ici| 
and,  as  the  lines  of  mechanical  power  act  in  diro 
tagonism  to  the  perverting  forces,  the  metatarsus  is  i 
downwards,  and  the  scaphoid  nosed ;  the  usual : 
being  thus  reversed,  yet  with  the  same  result  as 
tained  with  the  other  appliances,  for  with  them  the 
tarsus  is  drawn  daumwards,  whilst  by  this  it  is 
doumwards. 

In  the  second  stage  of  treatment,  it  is  simply  le 
to  employ  the  ordinary  apparatus  used  for  yalgns 
second  degree. 

All  the  instruments  which  I  have  described  as  ap] 
in  valgus  of  the  second  and  third  degrees,  are 
adopted,  and  are  most  useful,  after  tenotomy. 

In  what  is  commonly  termed  '^  flat-foot,'^  a  condi 
valgus  which  merely  involves  a  depression  of  the ; 
the  foot,  proper  mechanical  appliances  alone  sni 
restore  the  lost  symmetry,  these  being  of  the  si 
description,  and  merely  consisting  of  a  laced  boot 
an  india-rubber  pad  placed  within  it  to  correspoD 
the  natural  arch  of  the  foot,  with  a  strong  stiffei 
keeping  this  pad  m  ^^^oki^aotl. 
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L  €»ae8  where  the  foot  is  so  flat  that  all  trace  of  the 
itadinal  plantar  arch  is  obliterated  upon  the  patient 
ming  a  standing  posture^  it  is  advisable  to  add  to 
pad  and  stiffener  just  named  the  support  of  a  short 
I  rod,  articulated  at  the  ankle,  and  fastened  by  a 
led  band  around  the  calf.  The  action  of  the  latter 
sndage  tends  to  give  lateral  stability  to  the  ankle 
t  and  also  prevents  any  displacement  of  the  pad  and 
ener.  I  am  in  the  habit  of  advising  its  adoption  in 
but  the  very  slightest  cases,  as  tending  to  shorten 
eriaUy  the  time  of  mechanical  treatment. 
.  Talipes  equinus. — This  variety  of  club-foot  is  popularly 
im  as  ''  horse-heel/' the  chief  anatomical  characteristic 
g  a  permanent  contraction  of  the  tendo  Achillis,  by 
;h  the  OS  calcis — the  posterior  pier  of  the  plantar  arch 
raised  to  such  an  extent,  as  to  cause  the  whole  weight 
he  body  to  pas^  through  the  front  of  the  foot  only, 
I  destroying  the  natural  heel-and-toe  action  during 
pression.  In  a  mechanical  point  of  view,  talipes 
nus  is  more  easily  reduced  than  any  other  de- 
lity  of  the  foot.  The  simplicity  of  the  deformity 
in  all  probability  the  main  reason  of  its  having  been 
;ted  for  the  earliest  attempts  of  modern  orthopsedic 
:ery, 

ore  talipes  equinus,  i.  e.,  equinus  unaccompanied  by 
lateral  deflection  of  the  longitudinal  axis  of  the  foot, 
rare  deformity ;  since  the  moment  the  base  of  support 
n  in  the  normal  state  by  the  whole  of  the  foot  is 
sferred  to  the  metatarso-phalangeal  extremities,  a  ten- 
}j  arises  to  contraction  inward  of  the  arch  of  the  foot 
krong  persons  (equino- varus),  outward,  in  weak  ones 
dno-valgus).  The  following  appliances  are  those 
t  usually  employed  for  the  reduction  of  talipes 
inns. 
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The  first  is  known  as  "  the  foot-board  of  Stnnnejci^  . 
(Pif.  217). 

Fib.  817. 


It  conBists  of  a  piece  of  vood,  shaped  to  the  sole  of  tbe 
foot,  and  secured  at  the  heel-axis  to  a  wooden  splint,  upon 
which  the  back  of  the  1^  is  kept  in  position  by  meansot 
straps.  Tbe  foot-board  is  flexed  upon  the  leg  bj  pollejii 
so  that,  when  the  foot  is  secured  sufficiently  firmly  to  pi^ 
vent  uplifting  at  the  heel,  extension  of  the  teodo  Achilb 
necessarily  ensues.  This  contrivance  is,  neveriiheleHi 
very  crude,  as  it  entails  confinement  to  bed  during  tlf 
whole  period  of  treatment,  which  is  extremely  irksome  to 
the  patient.  Moreover,  it  is  decidedly  erroneous  in  action, 
mechanically  speaking,  for  the  centre  upon  which  the 
foot-board  moves,  does  not  coincide  with  the  aiia  of  the 
malleoli,  a  point  which  should  be  kept  strictly  in  vie* 
during  the  reduction  of  equinus. 

A  far  better  instrument  for  the  cure  of  this  deformit; 

*  Ttiii  form  of  inttrameut  i*  lathra-  donuy :  bat  u  it  hu  been  adfO- 
oted  in  the  pages  of  one  of  the  beat  writen  apon  OrthopEedy,  I  feel  bound 
to  give  it  insertion  amoDgit  other  appliance*.  The  drtwiog  ii  cojued  fnm 
Dr.  Ltttle'i  worlc. 
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■nggested  by  Mr.  Liaton  (Fi;.  218).  This  consists  of 
curved  leven,  joined  at  their  upper  extremity  by  a 
ded  leg-baud.  A  metal  shoe  is  fixed  to  their  lower 
I,  rotating  between  them  at  the  points  of  junction.  A 
ded  strap,  passing  over  the  dorsum  of  the  foot  from 
t  part  of  the  lateral  levers  which  coincides  with  the 
ngalus,  becomes  a  fulcrum,  against  which  the  lateral 
Fio.  213. 


m  act  in  such  a  manner  as  to  depress  the  heel  while 
toes  are  uplifted.  Mr.  Liston  called  this  apparatus  a 
erer  Instrument,"  as  he  rightly  conjectured  that  the 
T8ge  of  the  lateral  curved  bars  would  act  more  directly 
simply  upon  the  raised  instep  in  this,  than  in  any 
e  complex  contrivance.  An  important  point  gained 
Ilia  apparatus  was,  that  the  act  of  walking  facilitated 
descent  of  the  heel,  by  elongating  the  contracted 
Ion,  whereas,  even  if  walking  had  been  possible  with 
>meyer'8  foot-board,  extension  of  the  tendo  Aehillia 
Id  have  been  prevented,  on  account  of  the  bodily 
jht  being  thrown  upon  those  cords  which  uplift  the 
.  In  the  one  apparatus  the  heel  would  descend,  in  the 
ir  the  toes  would  be  raised. 
'be  principle  of  action  in  Mr.  Listen's  instrument,  may 
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be  expluned  by  showing,  that  it  anamaj  aa  s  fixed  ombc, 
a  poiDt  coincident  witli  the  metatano-plulaiiged  utieBk- 
tioQ,  by  moring  on  which  the  raised  heel  ia  ocmpdled  to 
descend  in  an  arc  of  the  periphery  of  a  cirele,  the  ndn  of 
which  would  be  represented  by  lines  -pnmg  fiom  the 
common  centre  to  the  extremities  of  the  piers  of  the 
aatero>poBterior  arch  of  the  foot. 

This  appliance  has  been  objected  to,  on  the  ground  tbit 
it  exercises  little  or  no  control  in  preventing  a  too  saddm 
elongation  of  the  tendon.  This  objection,  howerer,  cu 
be  easily  removedj  by  fixing  a  strap  and  buckle  to  the 
heel<piece,  by  which  it  may  be  secured  to  the  calf-bud, 
thereby  preventing  the  depressing  force  exercisad  by  tbt 
instep-strap  from  being  carried  out  to  a  greater  extot 
than  is  considered  advisable. 

Some  time  ago  I  invented  a  modified  form  of  this  sppt- 
ratus  (Fig.  219)  for  a  severe  case  of  talipes  equinoi.    'Rm 
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the  plantar  arcli,  with  a  displacement  of  the  astragalus 
an  anterior  direction.  I  deviated^  in  some  particulars, 
om  the  principles  acted  upon  in  the  construction  of  the 
dinary  instruments.  Two  curved  levers  of  metal  passed 
swnwards  on  either  side  of  the  leg,  similar  to  those  used 
f  Mr.  Liston.  These  levers  terminated,  anteriorly  and 
iferiorly,  in  a  metal  plate,  which  passed  under  the  meta- 
ino-phalangeal  articulation.  A  ratchet-joint  was  attached 
}each  curve,  at  a  point  coincident  with  the  articulation 
f  the  astragalus  and  calcaneus  with  the  cuboid  and 
Biphoid  bones. 

The  foot  was  secured  in  this  apparatus  by  means  of  three 
traps,  two  of  which  passed  over  the  instep,  the  third  just 
bove  the  ankle. 

When  the  instrument  was  brought  into  action,  the 
iterior  two  thirds  of  the  foot  were  raised,  a  process  which 
ioessarily  caused  an  elongation  of  the  plantar  arch,  at 
le  same  time  that  it  restored  the  astragalus  to  its  normal 
isition  in  relation  with  the  trochlear  surface  of  the  tibia, 
lie  anterior  extremities  of  the  curved  levers  rotated 
ound  the  screw-centre,  and  as  the  plate  which  is  placed 
neath  the  toes  obtained  an  elevation  proportional  to  the 
diu8  passing  from  the  centre-ratchet  to  the  extremity  of 
e  lever,  an  extension  of  the  plantar  arch  was  secured 
'  their  united  actions. 

Another  apparatus  (Fig.  220),  and  that  which  is  most 
nerally  used  in  the  treatment  of  talipes  equinus,  is  con- 
rncted  as  follows : — A  perpendicular  lever,  from  which  a 
»rizontal  stem  runs  along  the  length  of  the  foot,  is  fixed 
the  leg  by  a  calf-band,  and  attached  at  its  inferior 
tremity  to  the  external  lateral  margin  of  a  well-padded 
etal  shoe-piece.  In  that  portion  of  the  leg-stem  which 
opposite  to  the  ankle-joint  an  axis  is  placed,  governed 
'  a  ratchet  And  screw,  while  the  shoe-piece  is  bound  to 
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the  foot  bv  two  straps,  which  pass  over  the  iiutep,  i  thiid    -- 
surroundiiig  the  toes,  and  secoriag  them  firmly  Bguut  the 


horisoDtal  fooUstem.  Flexion  of  the  foot  upon  the  leg,  >• 
induced  by  the  mechanical  action  of  this  apparatus.  UpOi^ 
moTiDg  the  screw  at  the  ankle,  the  angle  made  by  th^ 
foot>piece  with  the  perpendicular  lever  is  rendered  1*"^ 
obtuse  than  that  which  it  held  in  the  original  condition  o^ 
the  equinus ;  and  as  the  foot  is  secured  to  the  shoe-piec^ 
beyond  all  chance  of  displacement,  any  deviation  of  posi' 
tion  in  the  latter,  affects  the  former  in  an  equal  ratio, 
whilst  the  tendo  Achillis  is  proportionately  extended. 
This  form  of  instrument  is  strongly  advocated,  in  conse- 
quence of  its  giving  a  perfect  control  over  the  amount  of 
lengthening  which  the  sni^eon  may  wish  to  give  to  the 
tendo  Achillis,  since  a  too  rt^nd extension  of  the  "callus," 
or  new  plastic  matter,  which  unites  the  divided  ends  of  the 
tendon  after  tenotomy  entails  an  attenuation  and  conse- 
quent weakening  of  the  tendon,  which  is  highly  undesir- 
able. 

I  have  purposely  abstained  from  giving  any  elaborate 
description  of   tW  «\iT\n^  uw^T'a.iae.xita  which  are  ocd- 
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Bionally  employed  in  the  treatment  of  equinus,  as  I  do 
not  conuder  that  their  mechanical  principles  are  jterfect, 
owing  to  a  probability  of  a  too  rapid  extension  of  the  ten* 
dmi.  There  ia  no  arrsngement  made  in  their  construc- 
tioD,  by  vhidi  the  depression  of  the  heel  part  of  the 
apparatas  may  be  regulated.  Briefly,  they  resemble  the 
iutnuueDt  shown  above  in  all  respects  save  one — the  sub- 
■litiition  of  a  tempered  steel  spring,  moving  on  ajree  axis 
Mov  the  external  malUolua,  in  lieu  of  the  stiff  perpen- 
Aeolar  stem,  with  a  ratchet  ankle-joint. 

Sometimes,  in  addition  to  the  elevation  of  the  heet, 
t^  is  a  considerable  lessening  of  the  plantar  arch.  The 
iMtrament  (Fig.  221)  which  is  best  calculated  for  the 
tmnteraction  of  this  complication  is  thus  constructed. 


An  ordinary  foot-piece  is  divided  into  two  parts,  one 
Kcnving  the  heel,  the  other  the  sole  of  the  foot;  a 
ntchet  joint,  coincident  in  the  direction  of  its  action  with 
that  of  the  mesial  line  of  the  foot,  uniting  these  two  por> 
ti(Hu.    A  horizontal  metal  bar,  carrying  a  toe-strap,  is 
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attached  to  the  external  lateral  mai^n  of  the  aatenor  ] 
of  the  two  diyisions :  whilst  the  posterior,  or  hed-pieoe, 
has  a  perpendicular  stem,  with  a  ratchet  ankle-joint  fixei 
to  it.  The  foot  is  secured  from  displacement,  on  As 
instrument  being  placed  in  action,  by  two  straps  wUdi 
pass  over  the  dorsum. 

When  this  instrument  is  applied,  the  ankle  ratchet 
joint  should,  first  of  all,  be  turned,  until  the  apparatus 
has  been  made  to  assume  an  angle  equal  to  that  fonned 
by  the  heel  and  leg.  The  anterior  plate  of  the  shoe 
must  then  be  so  depressed,  by  means  of  the  plantar-nA, 
as  to  coincide  with  the  line  of  direction  held  by  that  por- 
tion of  the  foot  upon  which  it  is  intended  to  act.  The  toe 
and  instep  straps  ought  now  to  be  drawn  tight  by  means 
of  their  several  buckles.  The  mechanical  actions  called 
into  play,  on  the  due  performance  of  these  several  steps, 
are  as  follows : — 

The  extension  of  the  ankle-ratchet,  coinciding  as  it 
does  with  the  centre  upon  which  the  calcaneus  and  astra- 
galus rotate  during  an  uplifting  of  the  heel,  necessarily 
depresses  the  heel,  while  it  also  elongates  the  contracted 
tendo  Achillis,  and,  at  the  same  time,  uplifts  the  firont 
of  the  foot.     In  this  latter  action,  however,  the  anterior 
extremities   of  the  metatarsal  bones   offer  the   greatest 
amount  of   resistance;    consequently,    the    abnormally- 
shaped  arch  is  raised^  without   being   expanded.     This 
difiSculty  is  got  over  by  the  action  of  the  plantar  ratchet- 
joint,  which  unites  the  two  pieces  of  the  sole-plate.    By 
moving  this  screw,  the  longitudinal  arch  is  lengthened, 
and  the  entire  plantar  surface  being  then  acted  against, 
instead  of  the  metatarsal  extremities  alone,  the  breadth  of 
the  foot  is  increased ;  the  foot,  at  the  same  time,  being 
held  in  its  correct  position. 

In  this  way  a  distortion,  such  as  I  have  mentioned,  may 
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ed,  Tithont  pain  or  incoDvenience  to  the  patient. 
ion  to  the  appliances  already  deBcribed  for  the 
it  of  talipes  equinUB,  Dr.  Daris,  of  New  York, 
L  very  ingenious  method  of  acting  against  the 
ed  tendo  AchilUs  by  means  of  yulcanised 
bber  cords.     His    plan  of  procedure  is   that  of 


cing  some  strips  of  adhesive  plaster  around  the 
at  above  the  condyles  of  the  femur,  then  binding 
ip  and  sole  of  foot  with  other  strips  of  plaster,  and 
onnecting  the  two  by  strong  india-rubber  bands, 
wch  side  of  the  leg,  these  extending  from  the  me- 
phalangeal  extremity  to  the  head  of  the  tibia.  If 
any  tendency  towards  adduction,  then  the  outer 
land  ia  formed  of  stronger  material  than  its  fellow, 
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by  means  of  which  the  foot  is  held  in  positioQ  tndtb 
heel  freed  to  descend  in  a  true  antero-posterior  pliiie. 

This  plan  of  Dr.  Davis's  has,  by  its  admitting  of  oM^ 
cular  motion  during  the  whole  period  of  treatment,  wd 
with  considerable  favour,  and  been  largely  adoptel  ii 
America.  It  is,  however,  nothing  more  than  a  modifiei&i 
of  the  clastic  system  I  personally  devised  and  introduoedinto 
English  practice  nearly  fifteen  years  ago,  and  which  nii^ 
seems  to  have  laid  the  foundation  for  all  the  more  reooi* 
dite  inventions  in  the  present  mechanical  treatment  rf 
talipes. 

Talipes  varus. — ^This  deformity,  to  which  the  term  dik- 
foot  is  familiarly  applied,  has  in  the  majority  of  instuM 
a  congenital  origin.  Its  distinguishing  features  tre  i^ 
traction  of  the  heel,  an  inversion  of  the  toes,  and  a  rotip 
tion  upwards  of  the  entire  foot,  the  inner  lateral  maiga 
of  which  very  often  holds  a  position  rectangular  to  that  of 
the  normal  posture  of  the  limb. 

From  the  frequency  with  which  talipes  varus  is  ibA 
with  in  infantile  life^  and  the  consequent  importutf 
assigned  to  the  distortion  by  parents  and  nurses,  inoic 
attention  has  been  given  to  its  curative  treatment  tbi 
that  of  any  other  variety  of  pedal  malposition.  Also  gresttf 
differences  of  opinion  have  arisen  among  surgeons  as  to 
the  period  when  mechanical  interposition  should  be  oob- 
mcnced  than  in  any  other  form  of  foot-distortion.  Tb* 
Lizars,  who  wrote  an  able  treatise  on  the  subject,  snggoti 
that  the  child  should  be  old  enough  to  walk  before  trest* 
ment  is  attempted,  in  order  that  the  due  exercise  of  tiie 
muscles,  ligaments,  and  articulations  of  the  foot  may  assist 
in  promoting  recovery.  He  further  gives  as  his  reBtff^ 
for  preferring  this  age,  that  the  apparatus,  however  clevttlf 

*  Dr.  Bauer  mentions  that  in  America  there  is  hardly  a  commwii^' 
however  smaW,  nmow^V.  vi\i\«\i  covM  tvci^  \m  found  one  or  two  cuet. 
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and  adjusted,  often  frets  the  skin  and  retards  the 
re.  He,  however,  has  probably  had  to  labour  under  the 
iflfortune  of  possessing  mechanisms  more  or  less  crudely 
iDStmcted.  Dr.  Little  states  that  the  most  favorable 
sriod  for  treatment  in  infantile  cases  of  talipes  is  a  few 
MmthB  before  the  time  when  the  patient  is  expected  to  walk. 
Other  sui^eons  advocate  the  commencement  of  treat - 
lent  at  the  earliest  possible  period,  namely  five  or  six 
reeks  after  birth,  and  allege  as  their  reason  the  readi- 
1688  with  which  the  foot  of  an  infant  adapts  itself  to 
change  at  this  early  date.  All  agree  that,  at  whatever 
ige  treatment  may  be  begun,  everything  in  the  way  of 
inocess  depends  upon  the  care  and  skill  with  which  the 
mechanical  appliances  are  arranged. 

My  own  personal  opinion  is  in  favour  of  commencing 
nechanical  treatment  at  about  the  eighth  week  of  the 
duld's  age.  By  doing  so  advantage  is  taken  of  that  rapid 
growth  and  ductility  of  parts  which  especially  character- 
iies  the  earliest  periods  of  infautile  life ;  and  when  it  is 
borne  in  mind  that,  in  order  to  achieve  success  we  have 
not  only  to  restore  the  foot  to  seemly  shape  and  position, 
kat  establish  proper  innervation  of  the  affected  extremity 
bf  every  means  which  will  promote  its  nutrition  and  de- 
velopment, and  give  tone  to  the  muscles^  it  surely  cannot 
be  doubted  that  the  sooner  treatment  is  undertaken  the 
better  chance  there  is  of  speedily  accomplishing  these 
desired  ends. 

In  a  recent  case,  in  which  at  the  wish  and  suggestion  of 
Hr.  Paget,  I  adjusted  mechanical  appliances  at  the  seventh 
week,  great  and  immediate  improvement  ensued,  and  a 
most  favorable  and  encouraging  result  followed.  In  most 
infantile  club-feet  the  difiiculty  indisputably  consists  in 
contracted  muscles  only,  and  not  on  malformation  of  the 
bones^  as  was  at  one  time  imagined. 
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Camper,  Joerg,  Blomenbacli,  Naumberg  and  WeiuM 
believed  in  primary  osseons  malformity:  wbilst  Scarpi 
Little,  Adams,  Bauer,  and  more  recent  pathological  inves 
tigators  set  aside  entirely  any  original  change  of  forn 
but  that  which  is  induced  by  subsequent  time  and  pm 
sure.  Placing  aside  congenital  malformation  of  tlu 
osseous  structures  which  aid  in  composing  the  footy  it 
becomes  important  for  any  one  who  is  about  to  adopt  me 
chanical  appliances  to  ascertain  with  precision  what  oi 
which  are  the  muscles  contracted,  and  consequently  espe* 
cially  to  be  acted  against  in  the  reduction  of  Taros. 
These  will  be  foimd  to  be  the  triceps  sur^B  (gastrocnemiiuf 
soleus  and  plantaris),  which  through  the  tendo  Achillii 
have  a  common  insertion  in  the  os  calcis.  Next  to 
these  muscles  the  tibiales  anticus  et  posticus  are  impli- 
cated in  the  deformity,  and  they  produce  that  rotatkm 
and  adduction  of  the  foot  upon  its  longitudinal  uis 
which  is  the  main  characteristic  of  talipes  varus  (club-foot). 

There  is,  however,  another  very  powerful  but  much 
overlooked  auxiliary  in  the  production  of  rotation  and 
inversion  of  the  foot,  namely,  a  lax  condition  of  the  liga- 
ments of  the  knee.  These,  by  their  flaccidity,  admit  a 
rotatory  looseness  of  the  knee-joint,  and  permit  the  tibii 
to  turn  inwardly  on  its  axis. 

Therefore  in  seeking  to  overcome  these  conditions,  th 
apparatus  for  even  the  most  juvenile  of  cases  must  be  s 
planned  as  to  induce  extension  of  the  sural  muscles,  at 
duction  of  the  foot,  and  rotation  of  the  tibia.  This  las 
feature  is  novel,  but  it  explains  the  reason  why  thot 
instruments  which  take  a  fixed  bearing  above  the  knet 
joint  secure  a  readier  removal  of  varus  than  any  oth( 
form  of  appliance.  Many  instruments  have  been  devise 
for  tbetmanagement  of  infantile  club-foot,  the  readiest, 
not  the  best  of  w\ue\v  eom\&\.  q^  ^  ^^^dsd  si^lint,  about  tw 
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»  broad^  and  having  a  length  somewhat  greater  than 
ower  leg.  This  is  bandaged  on  to  the  outer  or  fibular 
gin  of  the  leg^  and  the  foot  brought  by  means  of  the 
sr  gradually  to  it.  As  a  preliminary  for  surgical 
sion  of  the  tendo  AchiUis^  this  splint  has  found  much 
arable  employment^  but  it  is  too  incomplete  in  me- 
oical  details  to  effect  more  than  abduction  of  the  foot 
.  extension  of  the  plantar  fascia. 

lie  next  form  of  appliance  is  a  splint  of  gutta-percha 
ped  to  the  form  of  the  foot  and  leg  extended  by 
tie  force^  and  made  to  assume  their  best  position.  In 
ht  cases  a  series  of  gutta-percha  splints  will  readily 
lOve  all  trace  of  deformity.  The  mode  of  applying  this 
at  is  by  no  means  unimportant.  Orthopaedic  surgeons 
ays  propose  to  affix  the  splint  on  the  outer  region  of 
1^,  but  in  this  they  are  mistaken.  It  should  be  ad- 
£d  to  the  inner  side  from  just  above  the  condyle  of  the 
or  downwards ;  as  by  this  arrangement  the  foot  receives 
stance  against  its  metatarso-phalangeal  region^  and  is 
tly  forced  to  abduct  itself^  whilst  the  tension  of  the 
er  bandage^  especially  when  aided  by  a  pad  placed  just 
r  the  cuboid  bone  causes  the  foot  to  assume  a  natural 
tion,  and  at  the  same  time  produces  extension  of  the 
lo-Achillis  and  tibial  tendons. 

Jiother  form  of  infantile  club-foot  apparatus  is  one 
;.  223)  copied  from  a  recent  and  most  ably  written 
k  on  club-foot.*  The  accompanying  woodcut  will 
w  that  it  consists  of  a  padded  leg  trough^  jointed  at 
knee^  and  having  a  metal  shoe^  in  which  the  foot  of 
patient  is  tightly  bound  by  suitable  straps.  At  the 
I  of  the  heel  is  a  ratchet  screw,  evidently  taken 
1  Mr.  Tamplin's  apparatus^  and  consequently  open  to 
nilar  and  great  objection^  namely^  that  the  centre  of 

•  'Clah-foot/  by  W.  AdaraB,  1S6G. 
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motion  being  placed  at  the  back  of  the  heel  doe 
coincide  with  that  established  in  the  natural  foot 
which  ma^  be  clearly  demonstrated  to  exist  in  the 
leolar  axis.  With  this  exception  the  shoe  is  verr  inge 
as  it  admits  of  a  child's  foot  being  readily  placec 
fully  secured  under  mechanical  control. 

A  still  further  advance  in  the  treatment  by  n 
process  may  be  seen  by  reference  to  Fig.  324, 
represents  the  plan  introduced  by  Dr.  Andrews,  of  CI 
for  the  treatment  of  talipes  varus.  In  this  will  b 
the  application  of  elastic  force  as  an  agent  for  ovcrc 
distortion  of  the  foot ;  but  a  feature  is  present  whic 
strictly  belong  to  Dr.  Andrews.  This  is  the  insert 
a  fulcrum  formed  by  a  soft  roller  just  above  the 
bone. 

The  method  of  adjustment  of  this  apparatns  i 
simple.     It  conaiate  va  aUwKvtv^  N.-^'i  "at^Aii  vertica 


cluh-foot: 


adhesive  plaster  to  the  leg,  and  holding  them  in 
P<^itioii  bf  two  horizoDtal  bands  also  composed  of  sticking 
pUster.    Aronnd  the  foot  a  broad  band  of  plaster  is  fixed. 


Qd  bifurcated  at  its  extremity,  where  two  vulcanised 
■odit-mbber  straps  are  attached,  A  roll  of  bandage  is 
hmUy  slipped  ander  the  elastic,  and  forms  the  fulcrum 
Jiut  spoken  of.  The  invention  is  clever,  hut  hardly  pro- 
Tides  for  abduction  of  the  foot. 

At  the  same  time,  in  that  large  class  of  cases  which 
merely  exhibit  a  tendency  to  varus,  this  mode  of  employ- 
ing  mechanical  treatment  is  highly  advantageous,  both  on 
locooQt  of  its  simplicity  and  the  perfect  manner  in  which 
it  oontroU  the  foot. 

All  appliances  acting  by  elastic  force  being  intended 
to  bring  into  exercise  those  muscles  which  are  abnormally 
weak  and  tire  out  the  resistance  of  those  that  are  unduly 
contracted,  it  is  probable  that  Dr.  Andrew's  method  of 
accomplishing  this  will  find  many  advocates,  as  it  most 
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surely  and  simply  attains  these  objects,  and  that  irikboiifc 
subjecting  the  patient  to  much  inconyenience. 

A  more  adTanced  and  decidedly  better  kind  of  initn- 
ment  for  cases  of  well-defined  and  rather  rigid  dnb-ftrti 
from  seven  weeks  to  six  years  of  age,  is  given  in  the  fol- 
lowing diagram  (Fig.  225) ,  which  represents  an  appliiitt 
I  have  been  in  the  habit  of  adjusting  and  relying  upon  fe 
upwards  of  twenty  years. 

Fig.  225. 


It  is  formed  like  a  trough,  and  receives  the  lower  limb- 
At  the  knee  there  is  a  free  joint,  whilst  the  ankle  possesses 
a  double  rack-and-pinion  joint.  The  upper  joint  ooiR- 
sponds  with  the  flexion  of  the  foot  upon  the  leg,  and  ex- 
tends the  tendo  Achillis ;  whilst  the  lower  rack  overcome 
the  rotation  which  always  occurs  between  the  astragalus 
and  scaphoid  bones. 

A  light  rod  running  along  the  outer  edge  of  the  M 
secures  abduction.  This  is  by  far  the  most  practical,  reliable, 
and  easily  managedi  oi  ^  ^y^^^^*^^^  ^^^  ^hc  cure  of  dob- 


*5&et,  and  has  for  some  time  been  largely  employed  by 
t  of  the  eminent  sui^eous  of  Eogland  and  France. 
i  Tery  nloable  and  clever  instrument  is  that  deviaed 
■.V<  Blanc,  of  Lyons,  in  which  the  idea  of  acting  by 
f  fttrce  is  usefully  combined  with  the  condition  of  a 
live  apparatus  (Fig.  226).     The  foot  of  the  patient  is 
1  by  straps  to  a  padded  shoe,  the  sole  of  which 
t  two  steel  wire  levers  attached  to  it,  as  represented  in 
B  following -figure. 


Tluse  wire  levers  play  a  very  important  part,  as  they 
e  ao  placed  that  when  two  india-rubber  rings  are  joined 
1,  and  secured  to  a  band  of  steel  which  aorrounds 
e  calf,  flexion  and  abduction  of  the  foot  at  once  result. 
k  order  that  the  traction  of  these  elastic  straps  may  not 
>  the  foot  in  the  shoe,  a  padded  steel  spring  is 
1  over  the  instep,  and  secured  by  a  buckle  and  strap 
^'lo  tlie  side  of  the  shoe.  There  is  also  a  band  of  steel 
[  orer  the  malleolus,  and  this  is  prevented  firam 
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(lownwud  diBpIacetomt  bj  betog  attached,  at  etch 
margio,  to  the  calf-buid  by  two  verticil  tted  nda 
whole  appliance  thus  controla  the  foot  most  firmlj, 
all  fear  of  injory  is  set  at  rest  by  the  elastic  nat 
the  force  employed.  This  appliance  ia  very  tx 
mentioned  by  M.  Uanjot*  in  his  comprehensive  v 
orthopractic  mechanism. 

The  last  appliances  which  will  be  mentiooed 
section  as  possessing  clums  to  novelty,  are  those 
Barwell  and  Dr.  Davis.  I  have  clasaed  them  both  U 
as  they  possess  many  qualities  in  common.  Tski 
first  and,  according  to  Dr.  Davist  (Fig.  227J  i 
Prince,t  the  original  plan  from  which  Mr.  Barwell 
his  idea,  it  is  composed  oi  a  atrip  or  strips  of  adhesive 


•  '  Arwiut  de  U  Chirargie  Contemporaire,'  ^ris,  1S67- 
t  '  Ck>nMrvi,t,nt  SuTgecj.'  H.  O.  Davis,  New  Tork,  1867- 
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md  around  the  leg  and  foot^  with  a  vulcanised  india- 
bber  cord  connecting  the  two  portions  of  plaster. 
In  this  arrangement  the  muscles  of  the  leg  remain  free 
d  uncontrolled^  the  front  of  the  foot  and  a  small  por- 
m  of  the  thigh  being  the  only  bandaged  parts. 
The  advantage  of  this  arrangement  is  that  it  prevents 
y  arrest  of  muscular  development,  such  as  must  occur 
lien  the  limb  is  bound  all  over  by  bands  of  sticking-plaster. 
The  form  of  appliance^  of  which  the  last  described  is 
id  by  the  American  authors  I  have  quoted  to  form  the 
fototype,  is  one  which  during  the  last  four  or  five  years 
M  attracted  much  attention  among  the  medical  profes- 
lOn  in  England^  as  upon  the  system  an  entire  revolution 
1  the  treatment  of  club-foot  is  professed  to  have  been 
Inaugurated. 

Few  can  dispute  the  great  ingenuity  and  care  which 
laTe  been  displayed  in  devising  and  carrying  out  the  method 
f  treatment  referred  to,  but  it  is  open  to  the  very  serious 
Ejection  of  defeating,  to  a  certain  extent,  the  primary 
kject  for  which  it  was  adopted.  To  explain  this  more 
early  it  is  necessary  to  state  that  its  originator  maintains 
*e  theory  that  all  cases  of  club-foot  have  paralytic  origin, 
ence,  he  inveighs  very  strongly,  in  his  published  writings, 
Jainst  the  practice  of  treating  the  foot  as  a  whole,  and 
108  limiting  the  natural  action  of  the  muscles  and  move- 
ents  of  the  osseous  structures  during  the  time  the  case 
under  treatment.  He  reproaches  the  orthopaedic  school 
surgery  with  crudity  of  mechanical  arrangement,  and 
certain  want  of  scientific  comprehension  of  the  dis- 
iguishing  physiological  features  of  club-foot.  To  quote 
B  own  words : 

"  The  greater  number  of,  if  not  all  deformities  are,  we 
.ve  seen,  produced  by  debility  or  paralysis  of  certain 
ascles.    Now  as  soon  as  a  muscle  is  thus  circumstanced, 
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cvcrytliing  which  might  aid  fatty  degeneration  oo^  to 
he  avoided,  for  in  youth  hy  far  the  larger  nninba  of ' 
paralyses  are  corahlei  while  such  degeneratioiL  cm  b 
prevented.  Bat  orthopsedic  treatment  appears  espedaDj 
designed  to  favour  and  hasten  the  advent  and  progras  d 
this  condition.  The  non-paralysed  muscles  are  cat,  o- 
soring  to  them  the  most  complete  loss  of  function,  wUk 
the  foot  is  fastened  upon  an  iron  plate  in  such  wise  as  to 
prevent  any  movement  of  the  sole,  therefore  all  mittcoltf 
action,  and  thus  confinement  is  enforced  for  six  weeks,  or 
as  many  months.'^* 

After  so  severe  a  censure  upon  destroying  or  limitiiig 
muscular  motion,  it  would  necessarily  be  supposed  tint 
the  plan  advocated  as  a  substitute  for  the  method  of  trcst- 
ment  condemned  would  leave  the  foot  and  its  mosdn  in 
perfect  freedom.  But,  instead  of  this,  the  whole  \mV\i 
tightly  bound  by  bands  of  sticking-plaster,  thus  at  once 
tending  to  compress  and  attenuate  any  weakened  or  pan- 
lysed  muscle  within  their  grasp,  and  that  much  hk^ 
speedily  than  the  straps  of  an  ordinary  Scarpa  shoe  oould 
possibly  eflfect. 

The  following  diagram  (Fig.  228)  will  better  serve  to 
explain  how  this  mode  of  treatment  is  placed  in  operation 
than  any  more  lengthened  description. 

E  f'  represents  the  strips  of  adhesive  plaster  alreadr 
mentioned,  and  which  terminate  at  c  f  o  in  small  eyeht 
holes,  to  which  the  two  india-rubber  tendons,  a,  b,  art 
affixed.  At  the  inferior  extremity  of  a,  a  piece  of  thin 
catgut  is  fixed,  which  passes  through  a  small  wire  ring; 
and  finally  gains  attachment  to  the  eyelet  hole  f.  Tte 
object  of  this  arrangement  is  to  abduct  the  foot,  whilst 
the  efiect  of  the  cord  b  is  to  rotate  it  upon  its  lougitudioa' 

•  'Cure  of  Club-foot  without  cutting  tendons.'  R.  Barwen,1853,pp-53 
and  54. 
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B  also  acts  as  a  flexor  of  tlie  foot,  and  serves  to 
L  the  tendo  Achillis.  d  ia  a  small  slip  of  tin  placed 
the  plaster  to  prevent  it  from  being  dragged  dowa- 
by  the  force  of  a  and  b.  It  will  be  seen  that  the 
il  forces,  A  and  b,  act  at  such  a  slight  distance  itt 


e  of  the  ordinary  ankle-joint,  as  to  exercise  very 
iverage  in  extending  the  tendo  Achillis,  or  in  depress- 
e  heel,  and  I  greatly  question  if  a  severe  case  of 

varus  could  be  acted  upon  at  all  by  this  procedure, 
tempt,  however,  to  imitate  the  force  and  action  of 
1  muscles  is  very  ingenious. 

same  purpose  is  nevertheless  far  better  gained  by 
ig  the  form    of  apparatus   figured   at    page  499, 

represents  a  shoe  into  which  the  foot  is  easily 
y  ordinary  instep  and  heel  straps,  such  as  all 
et  instrumcDts  possess.     Free  movement,  both  of 
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the  muscles  and  osseous  structures  is  given  ^  i 
correspouding  with  the  malleolar^  calcial,  and  all 
astragaloid  centres  of  movement.  But  the  greatx 
vantage  of  all  is^  that  the  one  single  force  of  indiar 
produces  simultaneously  extension  of  the  heel 
abduction  of  the  foot,  and  rotation  of  the  whole 
the  foot.  There  is  here  perfect  freedom  of  n 
motion,  and  the  weakened  or  paralysed  muscles 
couraged  into  action,  whilst  those  which  are  abi 
contracted  beeome  eventually  tired  out  and  extent 

This  was  the  first  apparatus  with  elastic  force 
vented,  and  I  had  it  patented,  at  the  same  time,  t 
priority  of  claim.* 

Surgical  writers  recognise  three  degrees  of  se 
talipes  varus  : — In  the  first  and  slightest,  there 

Fio.  229. 


*  ^ft '^^'fe  *iSJ$u 
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on  of  the  metatarsus^  trifling  upraising  at  the  heel^  and 
bUquity  of  the  sole.  These  conditions  are  the  conse- 
uence  of  persistent  contraction  of  the  tibiales  posticus  et 
nticusj  and  the  muscles  which  end  in  the  tendo  Achillis. 
n  the  second,  great  adduction  of  the  metatarsus,  with 
onsiderable  oblique  displacement  of  the  scaphoid  bone 
oonnd  the  anterior  surface  of  the  astragalus ;  uplifting  of 
^  08  calcis,  and  an  arching  outwards  of  the  tarsal  bones, 
10  that  the  cuboid  becomes  remarkably  prominent,  are  the 
most  marked  features.  In  the  third,  a  long  maintenance 
of  tbe  foregoing  conditions  has  actually  brought  about  a 
diasge  of  form  in  the  very  bones  themselves,  so  that  the 
fatient  is  absolutely  compelled  to  walk,  though  with  great 
pain,  upon  the  dorsum  of  the  foot. 

Prior  to  a  description  of  the  various  other  mechanisms 
^hich  have  been  de>ised  for  the  treatment  of  these  three 
^eties  of  varus,  it  will  be  well  to  touch  briefly  on  the 
delations  which  some  of  the  tarsal  bones  bear  to  the  centres 
•found  which  they  play. 

In  a  normal  state  of  the  foot,  the  axis  of  its  motion  with 
*ie  leg  is  situated  in  the  tibio-tarsal  joint  {i,  e,  so  far  as 
'exion  and  extension  are  concerned) ,  the  surfaces  of  which 
^te  nearly  horizontal — sufficiently  so,  practically,  at  all 
•vents,  for  the  performance  of  the  various  motions  of  the 
bot  in  its  mesial  plane.  The  axis  of  motion  on  which  the 
titemal  and  internal  margins  of  the  metatarsus  are  alter- 
lately  lifted  or  depressed,  is  likewise  referable  to  this 
K)int,  as  is  also  that  of  horizontal  rotation,  though  this 
ftst  is  seldom  of  marked  importance.  Thus  the  various 
QOtions  which  the  foot  as  a  whole  is  capable  of  receiving 
re  all  dependent  upon  one  common  centre  of  motion  in 
he  tibio-tarsal  articulation. 

The  most  restricted  of  the  above  movements  between 
he  foot  and  leg  bones  are  those  in  horizontal  and  lateral 
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directions ;  it  must  therefore  be  erident  that^  smoe  tkn 
is  very  great  lateral  displacement  in  cases  of  nnn^ 
motion  must  be  set  up  from  some  other  oentrcj  in  plsee  of 
the  normal  and  true  one.  Now,  if  in  puraaanoe  of  flii 
idea,  a  dissected  preparation  of  a  duVfoot  be  ersminri, 
considerable  yielding  of  the  structure  will  be  found  snto- 
rior  to  the  astragalus.  The  lateral  movement  of  the  sOp 
phoid  upon  the  head  of  the  astragalus  oonid,  indeed,  skne 
account  for  so  great  an  amount  of  adduction.  Henoes 
inferred  the  existence  of  a  centre  of  motion  at  some  poiit 
in  that  part  of  the  foot  in  which  is  situated  the  articobitioD 
of  the  astragalus  and  os  calcis  with  the  cuboid  mi 
scaphoid. 

Modem  writers  on   orthopaedy  bring   forward  tinpk 
evidence  in  favour  of  this  theory.* 

Since  an  uplifting  of  the  heel  deprives  the  astragaloi 
of  a  portion  of  the  anterior  support  hitherto  given  to  it 
by  the  scaphoid,  the  bone  is  thrust  unduly  forwards,  so 
as  to  become  prominent  upon  the  dorsum ;  advancing  at 
the  same  time,  in  such  a  manner  as  to  obtain  a  new  centre 
of  horizontal  movement,  apart  from,  and  in  front  of,  that 
])oint,  which  is,  in  the  normal  state  of  things,  the  commw 
centre  of  motion  in  tlic  ankle-joint.  By  these  ihanges, 
two  of  the  normal  centres  of  motion  are  disturbed,  a  cr 
cumstancc  which  renders  it  necessary  that  the  mechanism 
intended  for  the  treatment  of  varus  should  be  devised  so 
as  to  act  in  coincidence  with  the  changed  direction  of 
action  of  the  deformed  foot,  by  being  so  constructed  that 
its  centres  of  motion  shall  be  placed  at  the  points  of 
deviation.  IIow  this  desideratum  may  be  accomplished, 
will  be  best  shown  by  giving  a  detailed  description  of  the 
principal  appliances  which  have  been  invented  for  the  cure 
of  the  distortion  under  consideration. 

•  See  kOL«imtf%\iec\Aaw,*'^<i!Kv(aN.TvaiL^ 
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shall  commence  by  describing  the  plan  pursued  by 
Irake  (the  earliest  English  writer  on  the  treatment 
ab-foot);  prior  to  the  introduction  of  tenotomy.  His 
ratos  consists  of  a  padded  metal  shoe  and  lateral  leg- 
t^  with  a  horizontal  toe-spring.  It  is  attached  as 
ws: — ^The  deformed  foot  is  carefully  bound  in  the 
-piece  by  strips  of  adhesive  plaster^  the  next  step 
g  to  secure  the  side  splint  to  the  outer  side  of  the 
in  a  similar  manner,  and  the  addueted  foot  is  then 
ly  drawn  to  the  shoe.  The  mechanical  action  of  this 
iance  is  readily  intelligible,  for  upon  binding  the  foot 
lin  the  shoe-piece,  its  lateral  and  inferior  arches  be- 
le  extended  by  the  pressure  of  the  strapping  on  the 
mm  of  the  foot,  together  with  the  counter-resistance 
the  calcis  and  metatarsus.  When  securing  the  side 
nt,  care  must  be  taken  to  give  it  a  fulcrum  against  the 
tallic  edge  of  the  shoe-piece,  as  all  chance  of  abrasion 
T  the  cuboid  bone  is  thereby  avoided,  while  at  the  same 

Fig.  230. 


e  the  tendo  Achillis  may  be  stretched  by  slightly  varying 
angle  of  the  foot-piece.  When,  last  of  all,  the  lateral 
izontal  toe-spring  is  brought  to  bear  upon  the  foot,  it 
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compels  abduction  and  flexion,  thus  gradually  iatonD| 
tbe  foot  to  its  normal  condition. 

A  small  aperture  is  always  left  at  the  back  of  theM< 
piece,  in  order  to  see  that  the  heel  is  fiuriy  down  in  iti 
proper  place. 

Although  this  form  of  apparatus  is  now  superseded  bj  ! 
others  of  greater  efficacy,  yet  it  is  without  doubt  safe  ind 
certain  in  attaining  the  desired  object  in  those  cues  d 
infantile  varus,  to  which  tenotomy  is,  for  some  specbl 
reason,  considered  inapplicable. 

In  the  earlier  part  of  my  career,  and  prior  to  the  genenl 
adoption  of  tenotomy,  I  have  frequently  seen  as  mmrai 
ten  or  twelve  cases  at  a  time  wearing  the  simple  shoe  iid 
adhesive  plaster  as  devised  by  Mr.  Sheldrake,  and  vitk 
scarcely  any  exception  all  these  cases  succeeded.  1h 
plaster  was  removed  about  once  a  week,  the  foot  washed, 
a  clean  splint  applied,  and  the  foot  rebound  without  ginng 
tlie  infant  the  least  pain,  neither  was  there  any  abnaiaii 
as  but  too  frequently  results,  if  the  modem  appliancei 
are  not  very  carefully  watched. 

The  next  kind  of  appliance  used  for  slight  varus  consisa 
of  a  series  of  padded  tin  shoes,  the  angles  of  which  lie 
raised  in  degree  as  the  cure  progresses,  until  the  foot  bn 
regained  its  rectangular  position  in  relation  to  the  leg, in' 
which  arc  attached  to  the  foot  by  adhesive  strapa;  tk 
object  of  the  treatment  being  gradually  to  mould  the  fcot 
into  its  true  position.* 

A  third,  and  highly  ingenious  appliance,  is  that  termed 
'Hhe  Talipcde''  (Fig.  231),  invented  by  Mr.  Aveling,  d 
Sheffield.  The  three  desiderata,  abduction,  flexion,  and 
retroversion,  are  obtained  by  this  piece  of  mechanism  « 
follows : — Into  the  interior  surface  of  a  metal  shoe-piece 
(a),  just  below  the  heel,  a  circular  piece  of  solid  metal » 

•  Little,  p.  177. 
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riVeted  (c),  which  is  in  turn  received  into  a  steel  socket ; 
the  latter  being  in  connection  with  a  portion  of  the  bar 
(/)  which  joins  two  lateral  uprights  {d  d)  (in  which  a  leg- 
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i^t^  supporting  the  calf^  terminates)^  by  means  of  a 

mall  metal  ring  on  the  cylindrical  surface  of  the  bar^ 

which,  in  addition  to  receiving  the  socket,  can  be  rotated 

OQ  its  own  transverse  axis.    Thus,  the  fixing  of  the  socket 

to  the  sole-piece  allows  the  inner  mai^in  of  the  foot  to  be 

mored  in  a  downward  direction,  abduction  being  facilitated 

\fj  the  manner  in  which  the  socket  is  received  in  the  metal 

ring;  whilst  the  cylindrical  form  of  the  connecting  bar 

enables  the  ring  to  turn  on  its  surface,  by  which  means 

every  advantage  is  afforded  for  obtaining  the  required 

amount  of  depression  at  the  heel.     In  order  that  the  foot 

may  be  maintained  in  the  desired  positions,  each  point  of 

motion  can  be  checked  at  will,  by  simply  tightening  a 

small  thumb-screw;    and  in  this  way  the  foot  may  be 

gradually  brought  into  a  correct  form,  without  abrading 

the  cuticle  or  paining  the  patient,  while  the  instrument  is 

to  adaptable  that  it  can  be  fitted  at  any  angle  which  the 

foot  under  treatment  may  have  assumed.  I  entertain  a  very 

high  opinion  of  this  apparatus,  believing  that,  for  simplicity 

of  construction  and  ease  in  management,  it  is  as  good  as 

any  yet  employed.      It  can  be  successfully  applied  to 

every  condition  of  talipes. 
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The  iuj>l,rum(jiit  now  about  to  be  described,  is  mntc  ft*' 
quently   used  than  any  other  at  the  Boyal  Orthopsdic 
Hospital  (Fig.  232).     It  coueists  of  a  padded  shoe,  into  I 
vhich  the  foot  is  strapped.     At  the  external  mufin  (^t^  I 


ahoe,  close  to  the  heel-piece,  a  perpendicular  teg-Btem  u 
fixed,  containing  a  rack- and -pinion  joint,  coincident  vith 
the  ankle-joint.  A  metal  stem  passes  along  the  estenul 
margin  of  the  foot,  having  at  its  extremity  a  rather  brosd 
strap,  by  which  the  toes  are  surrounded. 

This  instrument  is  a  modification  of  Scarpa's  shoe,  aod 
is  thus  applied  : — The  ratehet-acrew  is  first  placed  at  radi 
an  angle  as  will  allow  the  leg-stem  and  foot-piece  to  agree 
in  direction  with  the  corresponding  parts  in  the  deformed 
limb ;  the  heel  is  then  placed  firmly  in  the  receas  intended 
for  its  reception,  where  it  is  secured  by  two  padded  strap* 
which  pass  over  the  instep.  The  ankle-band  is  now  fas- 
tened round  the  leg,  just  above  the  malleoli,  and  beneath 
the  perpendicular  stem,  thus  forming  a  cylindrical  stnp, 
which  restrains  the  heel  so  effectually  that  it  cannot  rise 
perpendicularly  in  the  shoe,  whilst  at  the  same  time  it  aids 
the  two  instep-straps  in  obtaining  a  firm  hold  upon  the 
foot.     Proceeding  vitk  the  adiuatment,  the  toe^etrap  at 


CLUB-FOOT  :   VARUS.  483 

ity  of  the  horizontal  stem  is  next  passed  around 
king  care  to  pass  it  over  the  toes  only,  so  as  to 
g  into  a  blunder  of  occasional  occurrence — ^viz. 
ound  the  shoe-plate  as  well  as  the  toes^  a  pro- 
ch  negatives  the  action  sought.  Finally  the 
is  completed  by  fastening  the  calf-band,  and 
nly  attaching  the  entire  apparatus  to  the  leg. 
:  this  instrument  into  action,  the  toe-strap  must 
[y  tightened  to  remove  the  adduction,  and  the 
J  carefully  turned  until  the  heel  is  brought 
wnwards.  By  doing  this  every  two  days  for 
weeks,  the  foot  can  be  gently  brought  into  its 
ition. 

one  great  objection  to  this  modification  of 
ppliance,  which  is,  that  the  fulcrum  by  which 
rch  is  opened  out  is  obtained  by  pressure  against 

bone,  the  cuticle  over  which  will,  unless  the 
mt  precautions  are  taken,  most  probably  be 
m  untoward  event,  which  necessarily  retards 
is  of  the  cure  for  so  long  a  period  as  the  wound 
a  unhealed. 

^aard,  the  celebrated  orthopractic  mechanist  of 
has  invented  the    following  instrument  (Fig. 

ordinary  laced  boot,  stiffened  on  the  inner 
ially  at  the  heel,  is  fitted  with  a  steel  outside 
n,  containing  a  rack-and-pinion  centre  just 
external  malleolus,  and  two  hinges  (acting  late- 
h  are  placed  above  it,  at  about  two  inches  apart 
other.     The  upper  end  of  this  leg-stem  ter- 

a  perforated  lip.  Thus  much  for  the  lower 
the  apparatus.  The  upper  consists  of  a  padded 
and  calf-trough,  connected  by  an  external  stem, 
anted  at  the  knee.  A  perpendicular  screw  is 
J  outer  side  of  the  calf-trough,  the  lower  end  of 
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\vhich  enters  the  perforated  lip>  already  alluded  to  as 
forming  the  upper  end  of  the  lower  diyision  of  the  appa- 
ratus. 

Fio.  238. 


In  applying  this  instrument^  the  foot  must  first  be  finnlj 
laced  within  the  boot^  the  calf-  and  thigh-troughs  beiog 
then  placed  in  their  respective  places  on  the  leg ;  a  position 
which,  since  the  lower  part  of  the  apparatus  is  furnished 
with  two  lateral  hinges,  permits  the  external  stem  to  con- 
form itself  readily  to  the  arc  which  is  formed  by  the  tibial 
and  cuboidal  surfaces.     The  perpendicular  screw  is  then 
gradually  turned  in  such  a  direction  as  will  induce  an 
upward  traction  by  the  ankle-stem;    the  result  of  this 
being  that,  as  the  stem  is  fixed  to  the  boot,  and  the  boot 
to  the  foot,  this  screw-action  exerts  an  immediate  depress* 
ing  influence  upon   the  internal  plantar  margin  of   the 
foot,    lessening  t\ie  eTL^j^tn-al  wc  of  the    deformity,  by 
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ishing  the  length  of  the  metallic  superficies  with 
I  it  is  enveloped ;  the  deformity  is  thus  reduced  to  a 
tion  of  equinus.  The  rack-and-pinion  centre^  at  first 
1  beneath  the  ankle-joint^  but  now  brought  up  so  as 
ncide  with  its  axis  of  motion^  will  enable  the  operator 
vate  the  foot^  while  he  at  the  same  time  depresses 
eel;  and  in  this  manner  restore  the  limb  to  a  natural 

• 

is  apparatus  seems  to  be  based  upon  the  opinion  held 
me  anatomists^  that  there  is  a  mechanical  centre  at 
point  in  the  tarsus  where  the  astragalus^  calcaneus^ 
d;  and  navicular  bones  meet^  and  around  which  the 
ior  portion  of  the  foot  rotates  longitudinally  in  the 
ition  of  varus.  At  first  sight  it  would  appear  that 
istrument  must  act  upon  all  the  limb  which  is  situated 
'  its  tibial  extremity ;  but  as  the  astragalus  is  firmly 
i  within  the  trochlea  formed  by  the  ends  of  the  tibia 
Sbula,  the  obliquity  of  the  sole  of  the  foot  in  varus 
ids  more  probably  upon  lateral  inversion^  or  adduction 
e  anterior  two  thirds^  accompanied  by  slight  axial 
on.  It  is  frequently  suggested  that  obliquity  of  the 
ir  surface  may  be  produced  solely  by  the  combined 
ding  and  adducting  actions^  without  the  least  longi- 
al  rotation ;  the  argument  beiug^  that  the  metatarsus 
marily  oblique  from  the  very  shape  of  the  individual 
onent  bones  of  the  tarsus^  with  which  it  is  articulated^ 
bat  during  the  formation  of  varus  the  foot  is  at  first 
ded;  then  drawn  laterally  inwards  by  muscular  force, 
letatarsuS;  in  this  latter  process^  simply  moving  in  its 

of  relation  with  the  component  bones  of  the  tarsus^ 
i^  being  originally  oblique  as  compared  with 
>rizontal  axis  of  the  malleolus^  compels  the  foot  to 

in  a  latero-superior  direction.  Opposed  to  this 
yn,  mechanically  speakings  is  the  consideration^  that 
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if  the  position  of  the  metatarBus  be  held  to  account  for  the 
uplifting  of  the  inner  plantar  maj^n  in  yams^  how  is  itthsfc 
lateral  movement  of  the  normal  foot  inwards  does  iiok 
induce  uplifting  of  the  plantar  arch  to  a  far  greito 
extent  than  is  actually  produced  ?  It  must  therefore  be  ^ 
presumed  that  there  is  slight  axial  rotation  between  the 
scaphoid  and  astragalus  during  the  formation  of  club-foot 
One  great  argument  in  fayour  of  the  rotative  theoiy 
may  be  drawn  from  the  frequency  with  which  metatami 
obliquity  is  found  to  remain^  after  the  equinus  has  bea 
reduced,  and  the  foot  abducted  to  a  considerable  extent; 
the  said  obliquity  necessitating  the  employment  of  power- 
ful pressure  upon  the  dorsal  surface  of  the  foot,  before  the 
deformity  can  be  entirely  removed.  The  apparatus  used 
to  effect  this  is,  technically,  called  a  "  clamp,^^  consistiDg 
simply  of  a  strong  piece  of  metal,  which  is  arched  orer 
the  instep,  and  fixed  to  the  sole-plate  of  a  Scarpa's  shoe; 
a  pad,  governed  by  a  perpendicular  screw,  being  attaded 
to  its  upper  extremity.  The  firm  and  continued  pressure 
of  this  will  gradually  depress  and  extend  the  plantar 
arches.  Dr.  Bauer,  of  Philadelphia^  employs  for  tlu» 
purpose  a  steel  spring  and  pad,  passing  over  the  dorsoiD 
of  the  foot,  and  which  he  praises  as  being  calculated  to 
serve  the  double  purpose  of  keeping  the  heel  down  tsA 
overcoming  metatarsal  obliquity. 

In  severe  cases  of  obliquity  of  the  foot,  another  form  d 
instrument  is  applied,  having  a  rack-and-pinion  joint, 
acting,  at  right  angles,  to  that  at  the  ankle-joint, 
fixed  in  the  leg-stem,  just  above  the  external  malleolus 
(Fig.  234).  Although  intended  to  aid  in  overcoming  the 
obliquity  of  the  sole  of  the  foot,  it  is  nevertheless  ill 
calculated  for  the  furtherance  of  this  object,  in  common 
with  many  other  analogous  instruments,  because^  upon 
bringing  the  latex^X  t^^  mX.^  ^cX^ssa^  «.  tendency  to  in* 


version  of  the  upper  border  of  the  heel-piece,  just  below 
tbe  external  ankle,  being  at  once  set  up,  gi-eat  pressure 
L  agaiiut  tbe  os  calcis  is  produced,  and  this  without  the 
pin  oianj  marked  change  for  tbe  better  in  the  torsional 
■gifting  of  the  inner  border  of  the  metatarsus  (due, 
probably,  to  rotation  at  the  astragalo-scaphoid  articula- 
Fio.  2^4. 


'ion).  NererthelesB,  there  ia  this  advantage  about  this 
nutmment,  "that  it  enables  the  shoe-piece  to  be  more 
ucorately  moulded  to  the  foot  than  it  could  bo  in  any 
otiier  form  of  instrument ;"  and  since  much  of  the  plantar 
i^liqaity  subsides  when  the  anterior  part  of  the  foot  is 
drawn  outwards,  we  get  a  negative  benefit  from  the  cir- 
comstance  that  the  rack-action  just  mentioned  diminishes 
the  pressure  exerted  by  the  heel-piece,  while  in  action, 
against  the  external  lateral  surface  of  the  heel  and  ankle 
— and  unequal  pressure  is  the  chief  point  of  complaint  in 
all  modifications  of  Scarpa's  shoe. 

I  wotild  in  this  place  enter  upon  an  analysis  of  the 
▼arioQS  motions  which  arise  during  the  progress  of  talipes 
vamsj  &om  its  earliest  symptoms  to  the  fully  developed 
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stage,  BO  as  to  lead  to  the  recognition  of  a  ge^x^^^^ 
of  distortion,  with  reference  to  which  centre^  the  a  ^*^ 
at  mechanical  restoration  should  be  carried  out   I  ^^ 
if  possible,  determine  the  actual  situation  of  that  ^!^^ 
around  which  the  osseous  structures  are  grouped  in  eqiiutf' 
varus.     The  solution  of  this  question  had  not  (toVf 
knowledge  at  least)  been  attempted  before  the  appeaitBtt 
of  the  first  part  of  my  work  on  *  Deformities.^ 

Efforts  had,  however,  been  made,  successful! j,  to  rdievc 
club-foot  by  an  instrument,  the  mechanical  action  of  wUcik 
was  based  upon  a  theory,  that  a  transverse  tibio-tanal 
joint  is  formed  during  the  progress  of  the  deformitjr^  ud 
that,  to  ensure  success,  the  treatment  should  consequendj 
be  divided  into  two  stages,  viz.  one  for  the  reduction  of 
the  varus,  the  other  for  that  of  the  equinus.  So  widdy 
has  this  theory  now  been  adopted,  that  it  is  customary,  in 
eases  which  need  operative  assistance,  to  defer  the  section 
of  the  tendo-Achillis  until  all  lateral  adduction  has  been 
removed  by  the  division  of  the  anterior  and  posterior  tibial 
muscles,  and  the  foot  has  been  mechanically  abducted  br 
means  of  a  *'  Scarpa's  "  shoe.  If,  however,  I  am  right 
in  conjecturing  that  the  one  common  centre  of  motion  cfli 
be  accurately  determined,  the  necessity  for  dividing  the 
treatment  of  club-foot  into  two  stages  is  removed. 

I  have  prepared  four  diagrams,  with  the  view  of  showing 
those  centres  which  are  set  up  in  the  foot  during  the  for- 
mation of  equino-varus,  and  shall  endeavour  to  indicate, 
by  inference,  how  valuable  an  apparatus  that  would  be 
which  should  coincide  in  its  arrangement  with  the  natural 
law,  and  restore  the  foot  to  its  pristine  state  by  means  of 
actions  proceeding  from  one  centre  only.  It  must  be 
remembered,  though,  that  the  axes  of  separate  motions 

*  '  On  the  Mechanical  Appliances  necessarj  for  the  Treatment  of  Defiv- 
itiitics,' p.  77.    lioudoii,  \^^ 
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nay  be  more  or  less  approximated  in  various  individuals ; 
itill,  the  establishment  of  the  common  centre  is  not  in  the 
keist  degree  affected  by  this  circumstance ;  it  is  simply 
necessary  to  make  such  allowances  for  trifling  yariations 
as  each  case  may  seem  to  demand. 

The  formation  of  equino-varus  being  mainly  referable 
to  the  contraction  of  those  muscles  which  extend  and 
idduct — viz.^  the  gastrocnemius^  soleus^  and  tibiales,  it  is 
indisputable  that  these  must  exercise  their  power  around 
some  special  pointy  as  otherwise  they  would  mutually 
intagonise  each  other^  and  a  deformity  could  not  be  set 

On  examining  the  direction  assumed  by  the  osseous 
•fractures  of  a  severe  case  of  club-foot,  it  will  be  found 
^iy  in  addition  to  that  self-evident  centre,  around  which 
the  foot  moved  during  its  extension  and  subsequent  con- 
dition of  equinus,  there  must  have  been  another  centre 
from  which  the  displacement  of  the  scaphoid,  latero- 
^periorly  around  the  articulating  surface  of  the  astragalus, 
[uroceeded. 

When  measuring  the  radii  of  motion,  with  a  view  of 
Iiscovering  where  the  axis  lies,  it  is  necessary  to  take  some 
x>mmon  point  in  the  foot,  sufficiently  distant  to  be  easily 
lemonstrated  in  its  relations  with  other  centres,  and  yet 
o  firmly  established  as  to  be  but  slightly  influenced,  as 
egards  its  distance  from  the  assumed  centre,  by  any 
lositional  change  of  the  various  bones  included  in  the 
ircumference  of  the  circle  in  which  the  radii  of  motion 
ie.  I  have  accordingly  selected  the  first  metatarso-pha- 
wgeal  joint,  as  a  fixed  point  readily  demonstrable  in  all 
tages  of  club-foot.  Having  taken  this  as  a  fixed  point  in 
he  periphery  of  the  circle  formed  by  the  radii  of  motion 
rem  the  common  centre,  I  would  direct  attention  to  the 
ollowing  diagrams.  Figs.  237  and  238  are  to  be  considered 
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as  supplementary^  and  intended  solely  to  elucidate 
correspondence  of  the  structural  form  of  the  foot  with 
mechanical  motions. 

In  Fig.  235^  intended  to  show  the  directimi  taken 
the  foot  during  the  formation  of  equinus^  let  a  be 
malleolar  axis^  b  the  first  metatarso-phalangeal  join 

Fig.  235. 


which  is  simply  selected  as  a  point  which  bears  relati 
definitely,  with  the  several  centres  of  the  foot.  It  wil 
seen  that  at  whatever  angle  the  foot  maybe  extended  u 
the  leg,  the  lines  a  b,  a  c,  will  be  equal.  That  is  to 
B  and  c  are  each  points  in  the  circumference  of  a  ci 
of  which  A  is  the  centre,  and  therefore  equidistant  fro 
— therefore  a  is  the  axis  of  motion. 

Fig.  236. 


F     j^ 


\^ 
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la  Fig.  236,  which  represents  the  direction  assumed  by 
he  foot  during  the  formation  of  varus,  let  d  be  the  as- 
lagalo-scaphoid  articulation,  and  c  the  metatarso-phalan- 
;eal,  at  whatever  angle  the  foot  may  be  abducted,  the  line 
!>  c  shall  be  equal  to  the  line  d  f — therefore  d  is  the  axis 
)f  motion  in  the  formation  of  varus. 

Thus,  in  the  formation  of  equino-varus,  the  metatarso- 
phalangeal articulation  passes  by  two  distinct  planes  of 
motion,  from  b  to  c,  and  from  c  to  f. 

Now,  instead  of  moving  the  point  b,  first  to  c,  and  then 
to  F  (as  in  Figs.  235  and  236),  it  can  be  made  to  move 
from  B  to  f  in  a  direct  line,  as  may  be  seen  in  Fig.  237. 

Fig.  237. 


Let  G  be  an  established  point  between  the  centres  a  d, 
id  equidistant  from  each,  so  that  o  a  shall  equal  o  d  ; 
will  then  partake  of  the  character  of  both  centres,  and 
us  become  the  common  axis  around  which  b  will  move 
its  progress  to  f,  and  the  arc  b  f  will  be  the  line  of 
rection  taken  by  b  in  its  passage  to  f.  This  may  be  better 
ideratood  by  a  reference  to  Fig.  238. 
Let  A  F  be  the  malleolar,  and  b  d  the  scaphoidal  axis, 
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F  representing  the  metatarso-phalangeal  articulation, 
stead  of  moving  the  point  f  first  round  the  scapl 
axis  B  D^  through  the  plane  a  f,  from  f  to  c  (at ' 

Fig.  238. 


* 
* 


*         ■  • 


••<Dl- 


point  the  foot  would  be  in  equinus)^  and  then  aroui 
malleolar  axis  a  f^  through  the  plane  b  d^  from  < 
(when  the  foot  would  be  brought  to  its  normal  pos; 
instead^  I  say,  of  moving  round  these  two  axe 
through  two  distinct  planes,  first,  from  f  to  c,  an 
from  c  to  B,  the  point  adopted,  f,  could  move  rom 
axis  G,  placed  at  an  angle  of  45°  to  the  two  former,  ] 
through  one  plane  only  from  f  to  b. 

It  is,  therefore,  quite  possible  for  an  apparatus 
constructed  which  would,  from  one  centre,  resti 
equino- varus  to  a  normal  condition.  The  annexed  d 
(Fig.  239)  depicts  an  instrument  fabricated  wit 
object.  I  have  since  modified  this  valuable  instr 
by  attaching  the  same  central  ratchet  arrangemei 
padded  metal  shoe,  and  fixing  to  the  plate,  which  is  < 
at  the  centre  of  the  sole,  a  second  screw  axis,  so  ph 
to  assist  in  ay^&vxetviv^  Wi<&  {oot.    It  is  thus  render 
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perfect  and  manageable  of  all  club-foot  appliancee. 
g-stem  IB  also  fumbhed  witb  a  knee-joiat  and  carried 
the  knecj  hence  conquering  that  rotation  of  the 
«hich  generally  preaents  itself  in  cases  of   severe 

3ot. 


:  mechanism  consists  of  a  metal  stem,  furnished  at 
lint  which  I  have  juat  laid  down  as  being  the  common 
:  of  movement  with  a  rack-and-pinion  joint,  coin- 
.  in  its  plane  with  a  line  drawn  from  the  great-toe- 
)f  the  deformity  to  the  point  which  this  articulation 
occupy  in  the  normal  limb.  The  lower  extremity 
leg-stem  bears  a  padded  metal  plate,  which  embraces 
etatarsus,  and  gives  the  mechanism  control  over  the 
foot.  Its  upper  limb  carries  calf-  and  thigh-bands, 
secure  the  instrument  firmly  to  the  leg,  while  at 
Lme  time  they  afibrd  a  point  of  resistance  for  the 
of  the  lower  portion  of  it. 

m  moving  the  rack-and-pinion  centre,  the  foot 
les  gradually  unfolded,  and  the  necessity  of  dividing 
echanical  treatment  into  two  parts  is  thus  done  away 

Ave  named  this  instrument  the  Orthopede. 
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The  instrument  described  at  page  215^  for  the  relief  d 
valgus,  may  also  be  used  for  varus.  The  mode  of  its  ap^ 
cation,  when  adopted  for  varus  or  valguSj  consists  in  the 
adaptation  of  the  perpendicular  1^-stem  to  the  aider  »k 
of  the  limb  for  the  former,  the  inner  for  the  kttar 
deformity. 

For  patients  residing  at  a  long  distance  from  the  me- 
chanicians, and  who  cannot  readilv  have  alterations  mide 
in  the  construction  of  their  apparatuses,  this  instromeDt 
is  invaluable,  for  it  is  little  apt  to  be  placed  out  of  order, 
and  it  is  easily  applied. . 

On  referring  to  the  instrument,  it  will  be  perceived  tint 
a  small  pad,  which  supports  the  tuberosity  of  the  scaphoil 
in  valgus,  rests  in  varus  upon  the  cuboid,  and  thus  tesdi 
to  expand  the  inner  margin  of  the  foot  by  pressing  on  the 
convexity,  and  expanding  the  extremities  of  the  curve 
Owing  to  the  peculiarity  of  the  action  of  the  rack-and- 
piniou  at  the  back  of  the  heel,  there  is  little  cause  for 
fearing  any  abrasion  of  the  skin  over  the  cuboid  during  the 
mechanical  treatment. 

Another  description  of  appliance  (Fig.  240)  is  con- 
structed, by  dividing  the  shoe-piece  into  two  parts,  and 
placing  a  ratchet-screw  at  the  point  of  their  junction 
(which  is  situated  just  below  the  point  of  convergence  of 
the  astragalus,  calcaneus,  cuboid,  and  scaphoid  bones). 
By  this  arrangement  an  endeavour  is  made  to  obtain 
absolute  control  over  the  lateral  motion  of  the  anterior 
two  thirds  of  the  foot,  without  subjecting  the  cuboid  repon 
to  a  painful  degree  of  pressure,  an  untoward  event  which 
is  occasionally  a  source  of  annoyance  in  cases  of  long 
standing,  where  the  toe-strap  and  horizontal  bar  are 
employed  in  overcoming  adduction,  without  the  assistance 
of  this  division  of  the  sole-piece.  In  order  that  the  sole- 
plate  may  Tea4\\y  fe\\.oN<i  t\i^  direction  assumed  by  the  foot 
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iformity,  it  will  often  be  found  advisable,  when 
ting  this  iDStrument,  to  add  a  rack-and-pinion 
the  toe>bar,  just  over  the  cuboid  :  by  this  means 
lODtal  lever  and  sole-plate  mutually  contribute  to 
g  each  other's  mechanical  actiou.  This  apparatus 
imished  with  a  double  rack-and-pinion  leg-stem, 
ication,  the  division  in  the  sole-plate,  and  the 
)f  the  toe-bar,  allow  an  accurate  adjustment  to  the 
the  foot.  In  order  to  bring  the  instrument  into 
t  is  necessary  that  the  toe-bar  rack  be  first  moved 
atward  direction,  by  which  proceeding  a  tension 
the  plantar  arch  is  obtained  :  the  ratchet  in  the 
e  is  next  so  turned  that  the  foot  may  be  abducted, 
nee  the  oa  calcia  and  astragalus  are  firmly  held  by 
-socket  of  the  shoe-piece,  the  acaphoid  becomes 
y  drawn  outwards.  This  process  entails  a  separa- 
;he  mechanical  treatment  into  two  distinct  stageti. 
rst,  which  has  just  been  described,  we  endeavour 


e  the  foot  into  a  state  correspondent  with  that  of 
squinua,  and  where  this  has  been  accomplislied : 
ad  stage  of  treatment  is  commenced  by  depressing 
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the  bed,  which  is  brought  about  by  the  action  cl  fl«*w 
ratchet-screws  at  the  malleoli,  andj  iu  this  muoc'}^ 
finally  overcoming  the  obliquity  of  the  sole  ofibefooA^"* 
patient's  limb  is  restored  to  its  proper  condition. 

An  instrument  which  is  frequently  used  attheOwfr 
psedic    Hospital,  and  called  '^  Mr.  Tamplia's  stoj  * 
constructed  as  follows : — ^A  metal  splint,  which  neoMi 
the  back  of  the  leg,  is  prolonged  as  feur  as  the  estieBta 
of  the  toes.    Just  under  the  heel,  where  the  appantv  * 
rendered  angular,  for  the  accommodation  of  tke  M 
which  is  in  a  state  of  extension  as  rq^ards  tltek{i* 
ratchet-screw  is  attached  corresponding,  in  the  pUneofi^ 
action,  with  the  mesial  line  of  the  leg.     A  strip  of  dM 
about  the  breadth  of  the  fibular  surface,  and  carryinfEi^ 
its  inferior  extremity  a  horizontal  bar  furnished  iritli  t 
toe-strap,  is  joined  by  a  hinge  to  the  external  litenl 
margin  of  the  leg-splint.     Occasionally^  the  lateral  snrta 
of  the  splint  is  carried  above  the  knee,  being,  in  this  case 
furnished  with  a  free  joint  coincident  with  that  of  4 
articulation.     The  entire  apparatus  is   fixed  to  the  h 
by  long  straps  of  webbing,  which  pass  through  slits  nu^ 
in  the  metal  splint. 

When  this  contrivance  is  brought  into  action,  the  fo 
is  abducted  by  the  horizontal  toe-bar,  and  an  attem 
made  to  change  the  angle  formed  by  the  foot  with  the  le 
by  so  turning  the  ratchet-screw,  that  the  front  of  the  1 
and  dorsum  of  the  foot  may  be  more  nearly  approximate 
I  believe  that  this  instrument  is  based  upon  erroneo 
principles,  and  for  this  reason: — The  axis  of  moti( 
around  which  the  foot  moves  during  the  formation  < 
equinus,  is  placed  in  the  tibio-tarsal  joint ;  consequent!; 
the  radius  of  deviation  from  the  rectangular  position  com 
prehends,  anteriorly ^  small  portions  of  the  os  calcis  a» 
astragalus,  to^eXJaat  ^\l\i  tha  rest  of  the  tarsus,  and  * 
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"e  metatarsQs;  whilst^  posteriorly ,  it  simply  in- 
»  the  remaining  portions  of  the  astragalus  and 
neiis. 

le  anterior  radius  moves  in  a  downward^  the  posterior 
1  upward  direction^  thus  forming  segments  of  circles 
eir  extremities^  proportionate  in  area  to  the  distance 
b  intervenes  between  the  centre  of  motion  and  the  ex- 
ity  of  either  radius.  It  may  therefore  be  laid  down 
L  axiom^  that  no  artificial  centre  which  does  not  coin- 

with  that  demonstrated  as  the  natural  one,  can 
bly  correspond  with  the  mechanical  position  assumed 
16  foot  in  equino-varus.  In  the  apparatus  attributed 
[r.  Tamplin^  however,  the  axis  of  the  instrument 
aced  immediately  below  the  posterior  margin  of  the 
Icis  j  hence,  the  whole  of  the  foot  is  embraced  by  the 
18  running  from  that  point  to  the  end  of  the  toes,  the 
radius  being  represented  by  the  action  of  the  sole- 
.  Now  when  the  rack  is  turned,  for  the  purpose  of 
lishing  the  inordinate  extension  of  the  foot  upon  the 
;be  heel  is  uplifted,  instead  of  being  depressed.     To 

this  more  clearly  I  have  appended  two  diagrams, 
1  will,  I  think,  render  the  error  committed  in  the 
anical  construction  of  the  shoe  tolerably  clear. 


Fio.  2il. 


s  asterisks  placed  above  the  astragalus  are  intended 
»resent  the  natural  or  true  centre  of  motion ;  that  at 

32 
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the  heel,  the  one  laid  down  by  Mr.  Tamplin.    The 
indicate  the  direction  taken  by  the  heel  and  toes. 

It  cannot  be  urged  that  the  instep  straps  affo 
necessary  centre^  as^  from  their  attachment  to  th 
plate,  they  are  compelled  to  move  with  it  in  an  i 
direction.  I  do  not  imagine  that  this  i^paratus  i 
made  use  of. 

In  the  appliances  previously  noticed^  the  ext 
power  has  depended^  in  all^  either  upon  the  action  < 
gential  screws,  or  of  a  powerful  metal  spring,  oi 
There  are  still  other  means  available  for  the  reduc 
varus.  I  have,  for  a  long  time,  employed  india- 
cords  for  this  purpose,  and  consider  their  mode  of 
as  superior  to  that  afforded  by  any  other  mechanica 
with  which  I  am  acquainted. 

An  excellent  apparatus  for  varus  (Fig.  242),  whi( 
by  elastic  force,*  is  thus  constructed  : — An  ordinarj 
shoe-piece  receives  the  foot,  a  small  stem  of  metal^ 
sponding  by  a  free  joint  with  the  longitudinal  axis 
foot,  being  fixed  to  its  posterior  margin;  this  stem  is 
at  right  angles  by  a  curved  metal  bar,  which  extend 
the  inner  to  the  outer  metal  ankle-joint.  At  each  ext 
of  this  bar  a  free  joint  affords  attachment  to  two  leg 
joined  at  their  upper  ends  by  a  calf-band.  Metal  e; 
placed  on  the  upper  margin  of  these  stems,  for  the 
tion  of  india-rubber  cords. 

On  applying  this  instrument,  the  foot  is  first  seci 
its  proper  receptacle,  by  two  straps  which  pass  o^ 
instep,  while  a  third  is  fixed  like  a  skate-strap,  ju 
the  astragalus.  The  toe-strap,  belonging  to  the  hor 
stem,  is  then  drawn  as  tightly  as  possible,  short  of  I 
the  patient.  An  india-rubber  cord  is  now  extendec 
the  outer  leg-stem  to  the  toe-bar,  the.  resultant 

*  See  ^a^e  288  (note). 
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ngular ;  for,  owing  to  the  disposition  of  the  pos- 
alcial)  and  lateral  (malleolar)  centres,  the  external 
)f  the  foot  is  uplifted,  and  the  heel  depressed,  by  one 
same  elastic  cord.  The  most  prominent  advantages 
;  from  this  piece  of  mechanism  are, — the  removal 
deformity  by  a  power  analogous  to  that  which 
it ;  and  the  maintenance  of  complete  mobility  of 
throughout  the  whole  period  of  treatment.  The 
ibber  cords  can  be  increased  in  power  to  any 
srhich  could  be  desired,  by  employing  them  of 
sizes ;  and  the  elastic  character  of  the  resistance 
imiuishes  the  probability  of  abrasion  being  pro- 
Another  good  point  about  this  instrument  is, 
same  apparatus  is  equally  applicable  to  either  varus, 
equinus,  equino-varus,  or  calcaneus ;  as  it  is 
essary  to  vary  the  position  of  the  cord,  to  obtain 
rticular  mechanical  actions,  which  may  be  desired 
amelioration  of  any  one  of  these  maladies.  The 
und  on  which  it  is  ever  likely  to  be  objected  to  is, 

Fia.  2t2. 


elastic   cord   might   elongate  the  tendons  too 
but  this  inconvenience  can  readily  be  obviated. 
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by  employing  cords  of  a  proper  degree  of  strei 
age  and  condition  of  the  patient  being  taken  intc 
ation. 

I  shall  now  describe  another  kind  of  appar 
243),  which  will  be  found  very  e£Scient  in  mi 
The  foot  is  received  in  a  properly  moulded  m 
on  the  external  margin  of  which  a  stem,  also  of 
fixed,  rising  as  high  as  the  outer  ankle,  where  i 
lateral  hinge  with  a  steel  leg-stem.  The  latte 
the  leg  as  far  as  the  middle  of  the  thigh,  and  is  i 
a  free  joint  at  its  point  of  coincidence  with  the  I 

Fig.  243. 


This  stem  has  also  an  ankle-joint,  governed  b 
which  corresponds  in  action  with  that  of  the 
Just  below  the  ankle-joint,  and  connected  with  1 
hinge   already  "nieti\.\otiftdL>  >iJcvKt^  \^  "^  ^c^:^  ^ 
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iownward  prolongation  from  the  leg-stem,  the  aperture, 

or  slit,  of  which  receives  a  pinion,  forming  by  the  shaft 

a  worm,  on  which  a  nut  of  metal  is  screwed.     Thus  far 

the  instrument  is  constructed  with  a  view  of  overcoming 

the  obliquity  of  the  metatarsus.     A  horizontal  screw  is 

placed  at  the  upper  part  of  the  leg-stem,  just  below  the 

knee-joint,  which  by  acting  against  a  small  lip  of  steel, 

rotates  the  entire  lower  portion  of  the  stem,  and,  of  course, 

with  it  the  shoe-piece.     This  movement  is  intended  to 

counteract  the  adduction. 

In  employing  this  instrument,  the  foot  must  first  of  all 

be  firmly  fixed  in  the  shoe  part  by  straps ;  the  next  step 

being  to  secure  the  calf  and  thigh-bands.     Then  screw  the 

Dot  upon  the  ankle  pinion,  in  order  that  the  sole  of  the 

foot  may  be  everted :    the  horizontal  screw  at  the  calf 

portion  of  the  leg-stem  may  now  be  turned,  which  has  the 

effect  of  rotating  the  foot  outwards,  and  bringinec  it  into 

^  condition  of  equinus.     Lastly,  flex  the  ankle  ratchet,  in 

^^der  that  the  anterior  part  of  the  foot  may  be  uplifted, 

^Hd  the  whole  restored  to  a  normal  state.* 

This  apparatus  is  as  simple  in  its  mode  of  application, 
^nd  as  efficacious  in  its  operation,  as  any  with  which  I  am 
Usquainted ;  while,  by  its  rotative  power  being  applied  in  a 
line  correspondent  to  the  longitudinal  axis  of  the  leg,  the 
^boidal  surface  is  exposed  to  a  very  slight  amount  of 
pressure — a  matter  of  no  slight  importance  in  the  manage- 
ment of  mechanical  appliances  for  Talipes  Varus. 

The  next  instrument  (intended   for  adult  varus)   was 
suggested  by  me  to  Mr.  Adams,  who  has  already  published 
uk  account  of  it.f 
In  construction  it  is  based  upon  the  principle  of  dividing 

*  This  instrament  was  constructed  at  the  suggestion  of  Mr.  Le  Gros 
DUirke,  and  bears  his  name, 
t  '  Medical  Times/  Adams'  Lectures. 
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the  treatment  of  equino-varus  into  two  distinct  stages:— 
1.  For  the  varus ;  2.  For  the  equinns;  and  likewise  upoD 
an  assumption  that  there  is  a  transverse  joint  in  the  tams, 
which  separates  the  calcaneus  and  astragalus  from  the 
remaining  bones  of  the  foot.     The  instrument  (Fig.  M) 
is  thus  made : — To  the  leg  a  metal  trough  is  adapted, 
jointed  at  the  knee^  and  terminating  in  a  lever^  fiirnisbed 
with  four  rack-and-pinion  centres^  which  lever  extends  as 
far  as  the  end  of  the  toes^  where  a  metal  plate  slides  upon 
it  for  the  reception  of  the  foot  at  the  metatarso-phalangeal 
articulation ;  a  triangular  piece  of  metal  forming  a  rest 
for  the  heel.     All  these  axes  are  so  arranged,  as  to  corre- 
spond with  the  various  planes  assumed  by  the  foot  in  its 
abnormal  condition,  at  points  coincident  with  the  centres 
of  osseous  displacement.     Thus,  the  first  joint,  by  being 
placed  opposite  to  the  cuboid,  acquires  a  power  of  unfold- 
ing the  foot  in  a  downward  direction,  and  is  enabled,  by 
exercising  a  leverage,  to  withdraw  the  navicular  bone  from 
its   approximation   to  the  inner  malleolus;   the  second 
centre,  which  acts  rectangularly  to  the  first,  uplifts  the 
front  of  the  foot ;  the  third  perpendicular  to  the  second  in 
its  action,  depresses  the  inner  margin  of  the  metatarsus, 
and  unfolds  its  transverse  arch.     By  the  combination  of 
these  three  actions  the  foot  is  brought  into  a  state  of 
equinus;  when  the  fourth  centre,  which  is  placed  at  a 
point  exactly  opposite  to  the  malleolar  axis,  uplifts  the 
foot,  and  depresses  the  heel,  by  a  movement  similar  to 
that  of  the  ordinary  apparatus  for  equinus.     In  this  in- 
strument there  is   an   absence  of  pressure   against  the 
cuboidal  region ;  the  deformity  of  the  foot  being  overcome 
by  a  counter  resistance  obtained  from  the  fibular  surface 
of  the  leg;   for  which  reason  the  leg-trough  should  be 
thickly  padded  at  this  part.     The  power  of  the  instrument 
is  very  conBideTa\Ae,  ^^\.  *\\.  ^'kbl  Vsfi^  x^^ated  with  the 
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greatest  delicacy,  and  there  is  no  form  of  varus,  however 
levere  or  complicated,  which  it  cannot  overcome,  if  used 
ddlfiilly,  and  with  a  thorough  knowledge  of  its  practical 
details. 


Fig.  ZH. 


Maintenance  of  the  position  of  the  foot  after  the  relief  of 
Valgus  or  varus, — In  addition  to  the  instruments  employed 
for  the  reduction  of  varus  or  valgus  there  are  others  in- 
tended only  to  retain  the  limb  in  its  corrected  position, 
as  also  for  adaptation  in  cases  where  there  is  simply  a 
tendency  to  club-foot. 

Of  those  which  I  shall  here  speak  of,  some  are  intended 
for  the  purpose  of  exercising  the  limb,  when  the  mechani- 
cal distortion  has  been  remedied ;  others  for  cases  where 
extension  is  combined  with  exercise.  For  the  sake  of 
convenience,  these  appliances  may  be  divided  into  two 
groups.    In  the  first  are  placed  the  instruments  which 
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sintply  Tetain  tlie  foot  in  position ;  in  the  lecoiid,  tluie 
wliicb  likewise  extend  and  exercise  the  limb. 

The  simplest  form  of  appliance  for  retention  of  the  fbat 
ia  infantile  cases  is  a  padded  splint,  which  it  ahifcd  to 
the  tibial  snrface  of  the  1^,  and  rendered  rectangnlir  it 
the  shoe-part.  When  applied,  it  ia  bound  on  the  leg  by  i 
few  folds  of  an  elastic  roller.  This  splint  can  he  worn  In 
night,  as  well  as  by  day,  as  it  is  perfarated^  in  order  thit 
the  limb  may  be  kept  cool  by  the  free  admisnon  d 
air. 

The  next  retentive  instrument  (Fig.  215}  ftv  nroi  ii 
composed  of  a  metallic  stem,  passing  as  high  as  the  ctatit 


of  the  calf,  on  the  tibial  or  inner  surface  of  the  1^.  W" 
stem  is  attached  below  to  a  stiffened  laced-bootj  sod  i> 
furnished  at  the  ankle  with  a  stop-joint,  i.  e.,  one  thit » 
limited  in  action  to  flexion  of  the  foot  upon  the  leg,  bj» 
metallic  point,  or  spar.  This  is  intended  to  pterentB- 
contraction  of  the  tendo-Achillia,  which  might  takeplW 
if  a  too  ready  extension  were  permitted. 
The  outer  anUe  \a  v&'^'^cR^jiANyj «.  \x^»I&f5llla^  strap,  t^ 
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.  the  foot  in  its  corrected  poature,  by  acting  against 
llic  stem. 

er  appliance  (Fig.  246)  conBists  of  two  lateral 
led  to  a  calf-band,  and  furnished  with  atop-ankie- 
;he  object  of  which  is  to  maintain  the  plantar 


if  the  foot  in  a  horizontal  position,  especially 
manifests  any  tendency  to  obliquity.  Since  the 
18  are  fixed  to  a  calf-band,  they  compel  the  bottom 
ot  to  remain  at  right  angles  with  themselves,  for 
.  be  impossible  for  the  sole  to  become  oblique, 
a  shortening  of  one  of  the  perpendicular  bars, 
text  kind  of  apparatus  (Fig.  247)  is  made  by 
a  leg-stem  as  high  as  the  middle  of  the  thigh ; 
ing  placed  at  the  knee  and  ankle.  It  is  customary 
this  instrument  either  on  the  outer,  or  on  the 
le  of  the  leg.  If  the  former  plan  be  adopted,  the 
o  arranged  as  to  turn  the  toes  out  at  a  considerable 
'hilst  the  padding,  bning  the  calf  and  thigh-bands, 
38ed  of  a  material  which  will  cling  to  the  limb — 
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thus  preventing  longitudinal  rotation  of  the 
around  the  leg.  If  the  latter  plan,  the  boot  ii,  in  tike 
manner,  rendered  horizontally  oblique,  outwardbf;  uA» 
also  furnished  with  a  very  strong  atifiener  on  the  iuw 
side,  having  a  triangular  strap  which  acts  against  it  ^ 
either  method  of  application  the  desired  end  will  be 
attained,  if  the  instrument  is  carefully  arranged.  It 
therefore  rests  with  the  •nrgeon  to  adopt  whichever  plu 
he  considers  as  likely  to  be  most  agreeable  to  the  patient 
It  must,  however,  be  confessed,  that  if  the  tendenev  to 
inversion  of  the  foot  be  very  considerable,  neither  of  these 
appliances  will  he  found  available. 


The  best  direction,  mechanically  speaking,  that  can  be 
given  for  selecting  the  side  on  which  the  instrument  shoold 
be  applied,  is,  that  if  the  outer  ankle  has  a  tendeni^  to 
eversion,  the  a'p'9aia.t\»  %\>.oiild  invariahly  be   applied  to 
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I  inner  side ;  if,  however,  there  he  no  lateral  deflexion, 
t  Bimply  a  disposition  for  the  foot  to  be  adducted,  it 
y  be  applied  to  either  side  indifferently. 
Another  appliance  (Fig.  248),  constructed  to  prevent 
eral  inversion,  consists  of  a  perpendicular  stem,  worn 
the  outer  side  of  the  leg,  and  attached  below  to  the 
ot;  while  above  it  terminates  in  a  padded  band,  which 
rrounds  the  pelvis.  Joints  are  placed  at  the  ankle,  knee, 
id  hip,  in  order  that  the  instrument  may  be  freely  flexed. 

Fig.  24S. 


ice  the  pelvic  band  is  elliptical,  it  is  hardly  possible  for 
to  turn  upon  the  body,  however  strongly  it  may  be 
fed  to  do  so  by  the  tendency  of  the  leg  to  inward  rota- 
a.  The  perpendicular  stem  is  thus  maintained  in  the 
cie  plane  as  the  mesial  line  of  the  body,  the  foot  being 
d  in  a  correct  position,  by  the  oblique  set  which  is 
en  to  the  plate  by  which  it  is  secured  to  the  instrument. 
rhis  instrument  is  sometimes  modified  by  the  addition 
an  inside  stem.    The  object  of  which  is,  to  keep  the 
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sole  in  a  strictly  horizontal  plane^  and  likewiie  to  adflut 
of  a  triangular  strap  being  fastened  around  the  ooter 
ankle. 

Another  apparatus  (Fig.  249)  has  a  perpendicular  itMd 
reaching  as  high  as  the  top  of  the  calf  on  the  inndeof  thi 
leg ;  it  is  there  joined  by  a  transverse  slip  of  steeli  puof 
across  at  the  back   of  the  leg,  and  attaching  inotk 

Fig.  249. 


perpendicular  stem  on  the  outer  side,  which  is  jointed  i4 
the  knee  and  hip,  and  screwed  to  a  pelvic  band.  The  oolf 
benefit  gained  by  this  arrangement  is,  that  it  requires  Ifli 
metal,  and  is  consequently  lighter  thau  the  one  previooslr 
described ;  it  also  exercises  a  greater  amount  of  roUtin 
power  upon  the  foot,  owing  to  the  mechanical  forces  h&H 
transmitted  in  a  horizontal  direction  through  the  calf  btr* 
thereby  securing  the  external  obliquity  of  the  foot. 

A  very  excellent   instrument  is  used   for  overcomin? 
inversion  ot  t\ie  ioo\.\TL>i)aa^x^Tirf«CL  vxkool  of  orthopraxj- 


CLUB-rooT  :  after  treatment.  509 

ists  of  a  metal  stem^  jointed  at  the  knee  and  ankle^ 
ed  to  a  laced  boot  at  the  inferior  extremity^  the 
r  being  attached  to  a  padded  metal  pelvic  band, 
-stem  is  secured  to  the  pelvic  band  by  a  perpen- 
hinge,  one  side  of  which  contains  a  small  horizontal 
On  taming  this  screw,  the  whole  of  the  leg  is 
outwardly,  thus  compelling  abduction  of  the  toes, 
the  same  time  effectually  overcoming  all  tendency 
•sion. 

same  principle  was  carried  out  in  England  long 
lit  instead  of  a  screw  at  the  waistband  a  steel  slide 
ide  use  of,  governed  by  a  buckle  and  strap  at  the 
the  pelvis.  By  lessening  the  distance  posteriorly 
1  the  metallic  joints  which  correspond  with  the 
its,  the  leg-stems  are  made  to  rotate  slightly  in  an 
1  direction,  and  thence,  by  an  action  already 
ed,  abduction  of  the  foot  is  induced.  To  produce 
3Ct,  the  patient  is  compelled  to  wear  a  perpendicular 
;c.,  on  each  leg ;  whereas,  by  the  French  plan,  one 
lent  answers  the  purpose  quite  as  well  as  if  two 
;ed. 

including  this  description  of  the  instruments  used 
ntion,  after  the  deformity  has  been  ameliorated,  it 
mentioned  that  all  the  various  appliances  used  in 
chanical  treatment  of  varus  or  valgus  are  capable 
ing  the  foot  in  position  after  the  deformity  has  been 
I,  if  maintained  on  the  limb  for  a  sufficiently  long 

ition  must  now  be  given  to  a  class  of  instruments 
mployed  in  this  country. 

are  based  upon  a  theory  that  the  mobility  of  a 
ted  limb  may  be  restored  by  mechanical  exercise, 
the  instruments  in  common  use  act  by  slow  and 

ei^ '  Traits  de  Thirapoutique  des  Maladies  AiUc\iiux«a,'  ^.  ^^. 
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tedious  stages^  the  appliances  which  are  now  about  talil 
described  perform  their  duty  by  vigorous,  rapid,  and  tittm 
gudden  movements.  They  aim  at  destroying,  by  mora- 
ment,  the  mechanical  opposition  to  cure,  which  ii  canal 
by  muscular  contraction  and  undue  tension  of  the  taial 
ligaments ;  and  they  also  tend  to  diminish  any  Iom  flt 
mechanical  power  which  may  have  befiallen  the  mndei 
during  the  period  in  which  their  action  was  siupedei 
Manipulations,  too  (or  movements  with  the  hands),  bus 
long  been  considered  valuable  agents  in  obtaining  fitt 
movement  and  muscular  exercise;  but  as  the  directioi 
and  intensity  of  the  force  depends  upon  the  skill  ail 
experience  of  the  professional  rubber,  the  results  are  vA 
likely  to  be  so  satisfactory  as  when  mechanical  powers  ue 
substituted,  the  forces  of  which  can  be  exactly  eatimatei 

Thus,  it  is  practicable  to  construct  instruments,  intended 
for  the  purpose  of  exercising  the  foot,  with  a  graduated 
scale,  so  arranged  that  the  patient  may  be  enabled  not 
only  to  estimate  the  amount  of  motion  bestowed,  bat  eTen 
to  co-opetate  actively  with  the  surgeon. 

The  first  instrument  to  be  described  (Fig.  250)  is  intended 
for  use  in  cases  where,  from  the  varus  having  been  cnrigi- 
nally  slight,  the  contractile  tendency  of  the  tendo-Achillis 
only  has  to  be  guarded  against.  Here  the  endeavour  is 
to  obtain  flexion  and  extension  at  the  ankle-joint.  Thisis 
accomplished  in  the  following  manner  : — An  ordinary  shoe- 
piece  receives  the  foot,  which  it  retains  by  means  of  tvo 
straps,  passing  over  the  instep.  A  metal  stem  with  a  free 
ankle-joint  is  attached  to  the  outer  margin  of  the  shoe- 
piece,  but  instead  of  merely  constructing  this  joint  of  two 
pieces  of  steel  (about  the  size  of  a  shilling),  held  t<^;etber 
by  a  rivet  in  the  centre  in  the  ordinary  manner,  the  lower 
part  of  the  stem  is  expanded  upwards  in  a  fan-like  foroi) 
and  terminated  bA.  \Xv^  ^«tv^\vetx  bv  two  curved  point*, 


■^wiich  receive  the  end  of  a  cord,  Tlie  upper  part  of  the 
^t«Ki  is  secured  to  the  leg  by  a  padded  calf-baud  ;  and  in 
o-rder  to  prevent  uplifting  of  the  whole  leg,  when  power 
i»  applied  to  the  ankle  for  the  purposes  of  flexing  and 
emending  the  foot,  the  calf-stem  is  usually  fixed  to  a 
lieavT  piece  of  wood  by  a  triangle  of  wire.  The  cord 
proceeding  from  each  end  of  the  fan-shaped  ankle-joint  is 
held  iu  the  hands  of  the  patient,  who  can  readily  produce 
a  rapid  motion  by  pulling  each  cord  alternately.  If  the 
periphery  is  marked  by  numbers,  the  amount  of  motion 
jaiQcd  daily  can  be  easily  ascertained,  as  also  the  degree 
tflexion  and  extension. 

I  There  is  another  very  simple  plan  for  accomplishing  the 
;  object,  in  wliich  a  strap  sufficiently  long  to  reacli 


i  hand  ii  fixed  to  the   toe  of  a  leather  boot,  whilst 

lOther  ia  attached  to  the  heel.     The  alternate  action  of 

liese  straps,  combined  with  the  resistance  of  the  i)atient'8 

,  enables  the  foot  to  be  flexed  aud  extended  in  a 

■derate  ratio.     The  first-described  apparatus,  howeyer, 

I  by  far  the  more  efficacious  of  the  two. 

'\\"here  it  is  necessary  to  reduce  the  obliquity  of  the 

Ikolc,  as  well  as  extend  and  flex,  a  difi'ereut  instrument 

(Fig.  251)  is  recommended.     Tl|^   is  constructed  as 
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follows : — A  pivot-joint  secured  to  a  wooden  finine,  irliicli 
extends  as  Mgti  as  the  middle  of  the  thigh,  and  iSbidi 
attachment  to  a  trough  for  the  reception  of  the  kg,  ii 
fixed  to  the  posteiior  and  external  sorface  of  the  heel-piece 
of  a  padded  shoe,  in  which  the  foot  is  secnred  by  thnt 


straps  passing  over  the  fore  part,  a  thick  pad  of  laSsf 
being  placed  beneath  them.  On  either  side  of  the  heel  > 
cord  is  attached  to  the  mai^n  of  the  shoe.  'When  the 
patient  pulls  these,  a  rocking  motion  is  produced,  which 
extends  the  external  and  internal  mai^ina  of  the  wle, 
alternately. 

A  fourth  instrument  (Fig.  2S2)  is  made  use  of  for  the 
removal  of  any  tendency  the  foot  may  show  for  adductioi- 
This  object  is  secured  by  placing  the  foot  in  a  shoe-piew 
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ructed  with  a  dorsal  pad,  and  connected  with  the  leg 
I  ankle-trough,  which  is  fixed  to  a  wooden  frame  a 

longer  and  broader  than  the  leg  itself.  Two  arches 
eel  spring  from  the  outer  edge  of  the  frame,  which 
erforated  by  circular  apertures  at  their  upper  ends, 
ugh  these  openings  a  metal  rod  passes,  furnished 
a  cross-handle  above,  where  it  is  within  reach  of  the 
nt's  hands,  and  terminated  below  by  a  triangular 
e  of  metal,  which  forms  a  part  of  the  dorsal  pad. 
Q  this  apparatus  is  applied  the  cross-handle  is  moved 
.rds  and  downwards  by  the  patient,  the  effect  being  to 
lately  adduct  and  abduct  the  sole  of  the  foot.  It  is 
ess  to  observe  that,  since  the  tendency  of  the  foot  is 
ly  one  of  adduction,  the  greatest  amount  of  speed 
ned  at  that  period  of  the  motion  in  which  the  ex- 
1  side  of  the  cross-handle  is  depressed.  This  exercise 
rticularly  well  calculated  to  expand  the  inner  lateral 
of  the  foot ;  because,  the  heel  being  firmly  held  in 
hoe-piece,  and  the  axis  of  motion  made  to  fall  about 
entre  of  the  tarsus,  a  considerable  strain  is  brought 
ar  upon  the  inner  edge  of  the  arch  formed  by  the 
ar  fascia. 
e  three  instruments  described  (Figs.  250,  251,  and 

furnish  the  means  requisite  for  the  treatment  of 
foot  by  movements,  but  for  each  description  of  move- 

a  distinct  apparatus  is  necessary.    This  inconvenience 
be  obviated  by  making  use  of  the  following  apparatus, 
1  is  arranged  in<  such  a  manner  that  it  admits  of  every 
:y  of  motion  (Fig.  253). 
e  foot  is  received  by  a  metal  shoe-piece,  to  which  a 

is  fixed  at  the  posterior  margin  of  the  heel.  This 
rises  as  high  as  the  ankle-joint,  and  supports  a  small 
bow,  which  extends  to  the  outer  and  inner  malleoli, 
5  it   is  attached  by  joints  to   the   leg-stems.     The 
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.stems  terminate  in  a  calf-band,  which  is  fixed  to  a  Tfooden 
frame  by  steel  triangles.  Two  perpendicular  rods  fur- 
nished with  pulleys  are  attached  to  that  portion  of  the 
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wooden  frame  which  is  opposite  to  the  shoe-piece.  Throng^ 
these  pulleys  a  cord  passes,  one  end  of  which  is  secured  t^ 
the  toe-part  of  the  apparatus,  while  the  patient  holds  tl^^ 
other  in  his  hand.     When  the  cord  is  tightened,  motion  i^ 
first  communicated  to  the  shoe  in  a  lateral  and  horiiont^^ 
direction ;  but  since  the  whole  shoe  rotates  on  the  heeE 
centre,  the  lateral  margin  of  the  foot  is  uplifted  at  th 
same  time,  i,  e,  it  is  drawn  laterally  outwards.     As  the 
is  also  a  joint  at  the  malleolar  axis,  the  toe-part  of  th 
instrument  is  uplifted  ;  thus  all  three  motions,  abduction 
flexion,   and  extension,   are  simultaneously   produced; 
circumstance    which    gives   the   apparatus    an  advan 
over  all  the  Continental  appliances  of  a  like  description. 
This  instrument  is  an  invention  of  my  own. 

In  another  appliance  (Fig.  254)  the  means  employed  - 
for  the  cure  of  the  deformity,  and  those  taken  to  obtain^ 
exercise  and  retention  in  a  normal  position,  are  combined 
together.     There  is  but  one  instrument  of  this  kind,  so 
far  as  I  know,  and  that  one  I  invented  for    a   patient 
who  was  under  the  care  of  Mr.  W.  Adams. 

The  single  Tack-and-pinion  apparatus  described  at  page 
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-.^€0,  Fig.  220,  was  so  modified  that,  instead  of  the  iiinioii 
being  permanently  fixed  against  the  rack,  as  is  customary 
MMk  all  contrivances  of  the  kind,  it  was  furnished  with  a 
•*  riot,"  which  allowed  the  pinion  to  be  thrown  downwards, 
snd,  consequently,  out  of  contact  with  the  rack,  whenever 
^  nnall  screw  was  loosened  which  held  it  to  that  part  of 
Fio.  254. 


'^  4e  iiutromeiit.  The  lower  ankle-stem  had  two  steel 
ji  lis*  rinng  from  its  surface,  on  which  a  lever,  with 
^  novds  at  each  extremity,  could  be  instantly  fitted,  by 
^  liaqply  taming  a  small  nut.  Thus,  in  a  few  seconds 
)  «n  ordinary  varus  apparatus  can  be  rendered  capable 
.  irfieeetving  a  rapid  motion,  by  which  flexion  and  extension 
[- Vin  be  produced. 

nwre  is  a  variety  of  varus  which  must  not  be  passed 

^  VHDoticed;  more  especially  since  I  had  frequent  and  un- 

1^  Vtmted  opportunities  of  studying  its  characteristica  daring 

Ute  progress  of  the  Crimean  war.     I  allude  to  that  form  of 

Vanw  which  is  sometimes  produced  by  gunshot  wounds. 

The  first  case  of  the  kind  -  for  which  1  \\&&  to  co^uu^uA. 
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an  apparatus  was  an  officer  (a  patient  sent  to  me  by  Sir  A^ . 
Fergusson),  whose  ankle  was  perforated  by  a  rifle-ball  in 
the  Crimean  campaign.  The  ball  had  been  extracted,  but 
owing  to  inflammation^  which  set  in  during  the  progress 
of  reparation,  the  muscles  became  contracted  to  a  con- 
siderable extent.  At  Sir  W.  Fergusson's  suggestion,  1 
applied  an  apparatus  (Fig.  255)  which  is  here  desmbed, 
and  with  the  happiest  results.  A  padded  shoe  received 
the  heel,  on  the  external  margin  of  which  and  in  a  per- 

Fio.  255. 


pendicular  line  with  the  leg  was  a  spring  lever,  furnished 
with  a  stop  at  the  ankle.  Parallel  with  the  metatarsti* 
there  was  a  spring,  furnished  with  a  webbing-strap,  aB^ 
fitted  with  a  cuboidal  pad,  which  spring  embraced  thetoeS) 
the  patient  walking  on  crutches  during  the  whole  period 
of  treatment. 

The  constant  traction  of  the  springs  gradually  overeaiDe 
the  inversion,  and  a  boot,  fitted  with  two  lateral  stemSi 
and  stop-ankle-joints,  such  as  is  described  at  page  505, 
Fig.  246,  retained  the  foot  in  position,  until  all  chance  of 
contraction  had  passed  away. 

The  second  instrument  T  made  for  another  officer,  likewise 
sent  me  by  Sir  "W .  Yet^^^oxi.  kn.^  Y^oA&ure  u^^n  the  front 
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part  of  this  gODtleman's  foot  was  productive  of  considerable 
pain,  80  that  the  surface  upon  which  power  is  ordinarily  ex- 
ercised (the  dorsum  of  the  foot)  was  unable  to  afford  leverage 
to  an  instrument.  For  this  case  I  constructed  an  apparatus 
in  which  two  lateral  stems  proceeded  from  a  thigh-plate, 
articular  centres  being  arranged  in  them  at  the  knee  and 
ankle  in  such  a  way  that  the  former  joint  was  prevented 
from  passing  backwards  out  of  the  straight  line,  while 
another  stop  in  the  latter  kept  the  shoe-plate  from  rising 
beyond  a  rectangle  with  the  leg.     The  foot  was  received  in 
*  stiffened  boot,  laced  to  the  toes,  the  sole  of  which  held 
^he  shoe-plate  of  the  instrument.     The  inversion  in  this 
^e  was  fortunately  trifling,  and  mainly  attributable  to 
^^e  ease  experienced  by  the  patient  on  placing  his  foot  in 
*  position  of  equino-varus. 

This  piece  of  mechanism  produced  very  gratifying 
'^sults  when  applied,  for  the  patient  could  then  place  the 
"•^Hole  of  his  weight  upon  the  instrument  without  painful 
Pi^ssure  being  made  against  the  astragalus  at  the  anterior 
P«trt  of  the  foot,  which  must  have  occurred  had  the  joint 
^t  the  ankle-piece  been  undefended  by  a  mechanical  stop. 
'the  power  and  habit  of  taking  walking  exercise  effectually 
Overcame  all  tendency  to  varus,  as  the  pressure  upon  the 
toe-plate  extended  to  the  heel,  until  the  foot  and  leg  came 
to  be  at  right  angles,  while  the  rest  of  the  shoe-piece  kept 
the  foot  constantly  abducted.  • 

The  gentleman  forwhose  use  the  apparatus  was  constructed 
could  hardly  bear  the  slightest  weight  to  be  rested  on  the 
foot  at  first,  but,  in  the  course  of  a  few  months,  he  was 
able  to  dispense  with  all  mechanical  support,  and  now 
walks  with  as  free  a  gait,  and  well-shaped  a  foot^  as  if 
nothing  had  happened. 

Daring  the  war  a  large  number  of  cases  of  this  class 
passed  through  my  hands^  but  as  the  features  presented. 
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by  almost  all  of  them,  were  of  a  similar  character  to  those 
already  described,  viz.  positional  equino-varas,  due  to  the 
condition  under  which  the  foot  had  been  placed  doling 
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the  healing  process,  and  rarely  accompanied  by  snch 
amount  of  contraction  of  the  tendons  as  to  need  sui^c^^ 
division,  it  is  unnecessary  to  say  more  concerning  them. 

Amongst  the  most  remarkable  cases  of  gunshot  talip^ 
on  record  is  that  of  General  Garibaldi.* 

A  semi-spent  and  fractured  Minie  ball  struck  the  outef 
malleolus,  glanced  across  the  front  of  the  astragalus,  and 
buried  itself  in  the  body  of  the  internal  malleolus.     Con- 
siderable inflammation  followed  this  injury,  and  the  joint 
lost  a  large  proportion  of  its  natural  mobility. 

By  request  of  General  Garibaldi,  and  in  the  presence  of 
his  medical  friend  and  adviser.  Dr.  Basile,  I  made  a  careful 
examination  of  the  joint,  with  a  view  of  determining 
whether  any  mechanical  contrivance  could  be  devised  for 
diminishing  the  pain  whilst  standing,  increasing  the  mobi- 

*  For  detailed  accoTmt  ot  t\iQ  ^nqutA,  «imi  ^\iK&$»^^  \^^^^<\U  u«  ^  548. 
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lity  of  the  joint  in  walking,  and  giving  greater  stability  to 
the  General's  gait.  He  had  hitherto  been  compelled  to 
tare  his  foot  by  means  of  a  hand-stick. 

The  foot  presented  the  appearance  of  slight  equino- 

vtms,  being  retracted  at  the  heel  a  little,  rotated  on  its 

longitudinal  tarsal  axis  in  an  upward  direction,  and  rather 

Addacted  towards  the  mesial  plane.     On  moving  the  foot 

by  the  band  I  was  surprised  to  find  a  considerable  amount 

of  motion  without  producing  any  corresponding  tension  of 

^etendo-Achillis.     The  foot  could  also  be  easily  abducted. 

^ain  arose  directly  upon  its  being  pressed  with  a  freer 

degree  of  force  in  an  upward  direction. 

From  previous  experience  in  Crimean  gunshot  cases, 
^*here,  owing  to  the  Russian  solders  firing  low,  the  feet  of 
^iir  men  were  frequently  struck,  I  was  led  to  suppose  that 
^le  motion  found  in  the  General's  foot  had  its  origin  from 
^ome  other  articulation  than  that  of  the  tibio-astragaloid. 
^  faet^  I  suspected  that  semi-anchylosis  existed  in  the 
Natural  joints  and  that  a  certain  amount  of  motion  be- 
tween   the    astragalus    and    scaphoid   bones   took   place 
sufficient   to  account  for  the   peculiar   movement.      On 
holding  the  heel  firmly  in  one  hand  and  moving  the  foot 
with  the  other,  this  view  was  at  once  confirmed,  and  led  to 
the  dedaction  that  there  were   semi-anchylosis  of  the 
ankle-joint  and  movement  below  the  astragalus  and  sca- 
phoid, the  pain  being  engendered  by  pressure  between  the 
mal*placed  facets  of  these  bones.     In  a  word,  that  there 
was  no  true  axial  movement,  but  only  a  shifting  of  the 
scaphoid  upon  the  astragalus. 

Having  determined  this  it  became  necessary  to  devise 
sneh  an  instrument  as  should  permit  but  slight  motion 
between  the  two  bones  just  mentioned,  and  be  so  con- 
stmcted  as  never  to  permit  their  facets  to  come  into  violent 
contact.    At  the  same  time  the  adduction.  \iad  \^  \)^  on\^\. 
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come,  as  otherwise  tbe  foot  rested  principally  upon  its 
outer  edge.  The  form  of  apparatus  adopted  was  a  lateral 
rod  fixed  to  a  laced  boot  on  the  inner  side  of  the  leg, 
haying  a  joint  so  constructed  as  to  permit  the  front  of  the 
foot  to  move  but  slightly,  the  whole  weight  of  the  body 
being  received  by  a  mechanical  *'  stop''  placed  within  the 
artificial  joint.  In  order  to  prevent  the  toes  from  touch* 
ing  the  ground  and  thus  tripping  the  General  whilst 
walking,  a  strong  india-rubber  cord,  acting  as  the  tibialis 
anticus,  secured  the  foot  against  accident.  This  instro- 
ment  was  adjusted,  and  enabled  the  General  to  walk  across 
his  drawing-room  without  any  pain  and  with  a  greatly 
improved  gait. 

Owing  to  the  General  unexpectedly  leaving  England,  I 
had  not  the  opportunity  of  doing  more  than  apply  the 
instrument  a  day  or  two  before  starting,  when  the  result 
was  most  satisfactory.  Since  this  time,  however,  the 
rough  ground  of  Caprera  has  demolished  the  resistive 
principle  of  the  instrument,  and  the  General  still  remainS) 
as,  unfortunately,  he  ever  must  be,  lame.  Should  he 
again  visit  England  I  feel  confident  of  being  able  to  con* 
struct  for  him  such  an  apparatus  as  will  enable  him  to 
walk  without  either  pain  or  hand-stick. 

D.  Talipes  calcaneus. — ^A  falling  of  the  heel,  and  uplift* 
ing  of  the  rest  of  the  foot  without  much  lateral  distortion) 
are  the  distinguishing  features  of  this  deformity  (Fig.  257). 
The  plantar  arch,  too,  is  occasionally  contracted,  by  whid 
occurrence  the  outer  extremities  of  the  metatarsal  bone 
and  the  os  calcis  will  be  approximated.  In  children,  th( 
foot  is  simply  flexed  to  a  greater  angle  than  is  eve 
assumed  during  exercise  in  a  normal  state ;  but  in  adoltt 
in  addition  to  the  downfal  of  the  calcaneus,  and  consequen 
lengthening  of  the  tendo-Achillis,  the  sole  of  the  foot  i 
almost  invariably  coii\xw5i\.^^  \\^^^&^a\i.^'5>xv^.  ^sl^^V^Ji 


cuet,  the  following  iiistrument  (Fig.  258}  is  well  calculated 

to  bring  about  a  mechanical  restoration  of  the  foot  to  its 

nmnal  position  and  actioaa. 
A  metal  stem,  furnished  with  an  ankle- joint,  and  bound 

to  the  leg  by  a  calf-band,  is  fixed  to  the  outer  border  of  a 
psdded  shoe,  in  which  the  foot  is  received.  A  "  vertical 
tpring"  is  attaclied  to  this  leg-stem,  a  little  above  the  axis 
of  the  ankle-joint;  the  lower  extremity  of  the  said  spring 
resting  against  a  small  steel  pin,  which  ia  guarded  by 
an  ivory  roller.  By  its  pressure  t^ainst  this  steel  pin, 
the  flpring  acts  in  such  a  manner  as  to  induce  a  depression 
of  the  front  part  of  the  foot,  with  a  consequent  diminution 
of  the  strain  upon  the  tendo-Achillis.  Ir  likewise  extends 
the  muBcIea  of  the  &ont  of  the  leg,  enabUmg  t\it  '^^leo.t  ^n 
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walk  with  greater  ease  and  security,  by  replaciDg 
upon  its  proper  base  of  support* 
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When  tenotomy  has  been  previously  performed^  anotha 
apparatus  may  be  adopted^  which  consists  of  a  care&Bj 
moulded  and  well  padded  back-splint  (Fig.  259)  made  of 
metal^  with  a  sole-piece  at  the  lower  end,  set  at  an  as^ 
of  a  rather  greater  degree  than  a  right  angle,  the  object  of 
this  being  that  the  front  of  the  foot  may  be  broii{lit 
downwards^  the  heel^  meanwhile,  being  supported  bfi 
very  soft  pad,  which  should  be  placed  beneath  it  at  the 
point  of  junction  of  the  foot-  and  leg-plates.  This  splint 
may  be  kept  in  place  either  by  adhesive  strapping,  or  baodi 
of  webbing;  the  former,  however,  being  pre£erahlc^ 
because  the  foot  acquires  a  tendency  to  draw  the  splint 
perpendicularly  downwards  from  a  leverage  which  is  ex- 
ercised by  t\ve  iioiiV.  ol  \}aa  iQ^\.  ycl  ^\jl  u.^ward  direction, 
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ransferring  force  to  the  calcaneiiB,  whlcli,  by 
a  fulcrum,  aids  in  briiig;ing  about  a  diaplacement 
-splintj  unless  the  splint  be  so  firmly  bound  on 
aunot  be  moved.  This  requisite  can  only  be 
r  a  judicious  application  of  adhesive  strapping. 
lint  also  forms  a  very  useful  appliance  for  treat- 
:ilc  club-foot  (tal.  equi,  vsrua)   as  it  not  only 

Fia.  269. 


ready  and  simple  adjustment,  but  prevents  a 
of  the  most  restless  disposition  from  disengaging 
nd  instrument,  a  circumstance  very  frequently 
t  troublesome  in  the  management  of  early  cases, 
u-atus  {Fig.  260)  which  I  have  recently  invented 
1  be  of  much  service  in  cases  of  great  severity, 
e  as  follows,  and  it  is  intended  to  extend  the 
ch,  raise  the   toes,   and  throw  the  prominent 

backwards   and   upwards,   by   using  it    as    a 

lower  extremity  of  a  perpendicular  stem,  which 
n  the  leg  on  its  outer  side,  and  in  coincidence 
nalleolar  axis,  s  rack-and-pinion  ceatte  \&  «S^ 
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tached,  from  wluch  there  proceeds  a  small  arm  of  rnetil, 
supporting  a  plate  wliich  is  accurately  moulded  to  tlie  in- 
terior surface  of  the  calcaneaa.  Since  this  stem  ii  tbe 
radius  of  a  circle,  formed  by  the   malleolar  axis  ti  t 


centre,  with  the  extremity  of  the  calcaneas  as  a  point  in  1 
tbe  circumference,  the  arm  necessarily  mores  backvu^ 
and  upwards.  Another  stem,  which  is  carried  to  the  a- 
tremity  of  the  metatarsus,  and  bears  a  plate  into  tUi^ 
the  plantar  surface  of  the  metatarsus  and  the  proximiU 
phalanges  of  the  toes  are  received,  is  placed  towards  the 
front  of  the  ankle-rack.  Finally,  another  rack-and-piju<9 
centre  is  established  in  the  foot-stem,  just  opposite  to  the 
calcaneo-cuboid  articulation,  which  uplifts  the  anterioT 
part  of  the  foot  by  its  action ;  for  the  stem  becomes  i 
radius  to  a  circle  which  inrolrcs  the  anterior  two  thirds  d 
the  foot. 

By  these  two  movements  the  plantar  arch  is  graduallj 
expanded,  and  tVe  ioot  t^a^tc^  Vi  \\&  ^^tural  c 
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feel  assured  that  this  apparatus  would  conquer  calcaneus 
f  any  degree  of  severity,  no  matter  how  great;  taking  it 
or  granted  that  in  this,  as  in  all  other  forms  of  club-foot, 
cnotomy  had  been  performed  by  the  surgeon  prior  to  the 
plication  of  an  apparatus. 

A  yariety  of  this  distortion  to  which  the  name  of  talipes 
J^vus  has  been  given,  is  characterised  by  an  uplifting  of 
ie  tarsal  arch,  with  upward  displacement  of  the  scaphoid 
K)ne.  Unlike  calcaneus,  there  is  no  absolute  depression 
f  the  heel,  but,  on  the  contrary,  the  calcis  is  slightly 
praised,  and  an  approximation  between  itself  and  the 
metatarsal  extremities  established.  In  simple  cases  great 
ndemess  is  experienced  on  the  upper  part  of  the  instep 
hen  walking  in  a  laced  boot,  this  being  principally  due 
» the  arched  form  which  the  metatarsus  assumes  having 
>  provision  made  for  it  in  the  boot.  It  is  a  condition  of 
iformity  by  no  means  rare,  being  frequently  met  with 
nongst  growing  girls,  who  very  often  think  the  increased 
3II0W  given  to  the  arch  of  the  foot  an  element  of  beauty 
ither  than  deformity ;  and  it  is  only  on  finding  the 
)rsum  of  the  foot  become  painful  that  the  true  character 
'  the  distortion  is  rendered  apparent.  From  the  loss 
'  plantar  elasticity  which  the  foot  gradually  undergoes, 
i  ungainly  gait  is  the  result  of  neglect  in  these  cases ; 
(nee  the  attempt  which  is  usually  made  to  prevent 
essure  against  the  dorsum  of  the  foot,  by  enlargement  of 
e  boot,  only  encourages  the  deformity  and  makes  the 
.tient  walk  more  stiffly  than  ever. 

The  mechanical  treatment  of  this  deformity  consists  in 
e  application  of  a  padded  metal  slipper,  the  sole  of  which 
carved  to  the  shape  of  the  under  surface  of  the  foot  by 
sans  of  a  vertical  rack-and-pinion  axis,  placed  just 
neath  the  junction  of  the  scaphoid  with  the  astragalus. 
soft  leathern  strap  passes  over  the  dorsum  of  the  foot. 
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and  18  firmly  secured  by  buckles  to  the  steel  aok-plsftt 
On  moving  the  ratchet  axis  a  spreading  of  the  plants 
fascial  arch  in  its  longitudinal  direction  is  secured;  vUkt 
by  means  of  a  soft  pad  which  rests  upon  the  upper  psittir: 
the  instep,  replacement  of  the  scaphoid  in  a  downimi 
direction  is  gained.  This  slipper  is  adopted  during  ni^ 
time,  whilst  for  day  use  a  strong  leathern  boot,  haringi 
steel  plate  concealed  within  its  sole,  and  a  soft  lestbn 
strap  fastened  over  the  instep,  serves  to  keep  up  daziif 
the  day  the  action  which  has  been  carried  on  through  the 
night  by  the  more  powerful  mechanism  just  described. 

These  cases  generally  do  remarkably  well,  and  when  Ae 
mechanical  appliances  are  accompanied  by  firiction  nl 
shampooing  of  the  foot  natural  elasticity  is  eventullf 
restored,  and  the  patients  regain  their  usual  carriage. 

AVith  the  description  of  this  instrument  the  portion  of 
the  work  devoted  to  club-foot  ends.  As  regards  the 
secondary  distortions  arising  from  a  combination  of  two  or 
more  kinds  of  primary  deformity,  e,g,  equino-valgos, 
cquiuo-varus,  calcaneo- valgus,  ealcaueo-varus,  all  the  ap- 
pliances which  are  constructed  for  the  treatment  of  the 
primary  deformities  may  be  employed  with  success  ia 
those  coses  where  the  displacement  has  been  so  consider* 
able  and  continued  for  such  a  length  of  time  that  some 
one  or  other  of  these  secondary  abnormities  has  been 
superinduced. 

5.  Deformities  of  the  Toes, — Deformities  incidental  to, 
and  affecting,  the  shape  or  proper  action  of  the  toes,  are 
of  such  frequent  occurrence,  that  they  merit  a  far  greater 
share  of  attention  than  has  hitherto  been  bestowed  upon 
them.  Every  one  knows  how  much  annoyance  and  pain 
is  experienced  by  those  who  have  had  the  misfortune  ixi 
be  afflicted  by  that  very  common  and  unsightly  malady,  » 
bunion ;   yet  fc^v  \i^Nii  Ci«x^^  \a  ascertain   the  priniarr 
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sanses  which  lead  to  this  painful  malformation  of  the  toe- 
lOint,  and  the  means  by  which  it  may  be  most  readily 
Bured.  The  toes,  which  form  the  anterior  third  of  the 
biman  foot,  are  so  articulated  or  joined  together  as  to 
permit  a  limited  amount  of  motion  in  almost  every  direc- 
im;  e.g,  they  can  he  uplifted,  depressed,  or  moved 
bteraUy.  This  mobility  of  the  joints  is  due  to  the  peculiar 
Bnanner  in  which  they  are  articulated  :  the  opposing  sur- 
Cues  of  each  bone  being  crusted  with  a  smooth  cartilage, 
10  arranged  as  to  facilitate  the  gliding  movement  of  bone 
upon  bone  in  every  direction ;  the  joint  being  closed  in 
Uid  completed  by  strong  ligaments  above,  below,  and 
literally,  these  ligaments  not  only  holding  the  bones 
Ogether,  but  checking  and  restraining  the  amount  of 
notion  within  proper  limits.  Every  joint,  too,  is  separate, 
*eing  a  perfect  shut  sac,  lined  with  a  peculiar  membrane, 
be  synovial  membrane,  which  secretes  a  kind  of  fluid 
nut-ffrease,  the  synovia.  The  advantage  in  this  plan  of 
onnecting  media  is  that  it  allows  of  a  considerable  range 
Dr  motion,  while  imparting  at  the  time  such  an  amount 
f  horizontal  strength  as  to  render  dislocation  or  disjuuc- 
bn  of  the  bones  almost  impossible^  save  by  the  employ- 
lent  of  extraordinary  violence.  That,  however,  which  is 
J  difficult  of  accomplishment  by  sudden  and  violent  actual 
)rce,  is  partially  brought  about  during  the  formation  of  a 
anion,  by  the  slow  yet  sure  influence  of  a  power  acting 
)r  a  considerable  period  in  a  direction  opposed  to  the 
Drizontal  resistance  of  the  ligaments  which  connect  the 
itemal  anterior  margin  of  the  first  metatarsal  bone  with 
16  internal  posterior  margin  of  the  first  phalanx  of  the 
reat-toe — or  what  is  commonly  called  the  joint  of  the 
reat-toe.  A  bunion  may  therefore  be  described  as  a 
idening  of  the  metatarso-phalangeal  joint  of  the  great- 
le  at  its  internal  lateral  margin.     When  this  occurs,  the 
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longitndinal  a&is  of  the  greBt>toe,  in  the  sonsil  itttt 
(■oinculcnt  with  that  of  the  first  metatanal,  is  not  m^ 
diverted  from  its  oiigiDal  direction,  taking  an  iiDiiilaiil 
nue  outwards,  but  a  gap  is  created  within  the  joint  brttn 
the  internal  osseous  surfaces  of  the  two  bones,  lading  M 
an  abnormal  development  of  the  integuments  which  cent 
the  joint  naturally,  and  the  ultimate  establishmoit  of  ■ 
unsightly  callosity,  painfully  sensitive  to  pressure. 

The  proximate  mechanical  cause  of  bunion  niiTiBeit 
frequently  be  traced  to  an  absurd  habit  of  having  \cm 
made  so  narrow  across  the  toe-joints  aa  to  necesntttetk 
cramping  of  this  part  of  the  foot  within  a  space  te  » 
confined  for  the  preservation  of  a  normal  integri^it 
action  in  the  long  axis  of  the  foot:  the  result  of cmc 
being  constant  lateral  pressure  on  the  toes  (Fig.  261). 


^Vhcn  this  enlargement  of  the  toe-joint  assumes  sik!' 
proportions  as  to  attract  attention,  the  mechanical  plu^ 
treatment  usually  adopted  is  simply  the  employment  of  > 
thick  piece  ot  \<»X\\«  l\viiQ^  a  hole  in  the  centre,  whicb  i' 
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attached  to  the  periphery  of  the  enlargement ;  under  the 
impression,  of  course,  that  the  pad  will  receive  the  pressure 
tending  to  enlarge  the  joints  thus  preventing  a  future 
increase.  The  least  refiection  will  show  how  mischievous 
inch  a  method  of  treatment  must  be ;  since^  as  the  leather 
&c  impinges  upon  the  greater  portion  of  the  first  phalanx 
of  the  toe,  and  the  end  of  the  metatarsal  bone,  whilst  an 
open  space  is  left  at  the  joint  itself,  all  force  exercised  by 
the  boot  miuft  increase  the  malady,  by  tending  to  widen 
the  distance  between  the  already  divided  lateral  margins 
of  the  joints.  The  idea  of  employing  this  disc  as  a  reme- 
dial agent,  doubtless  originated  in  the  notjon  that  the 
•nrface  of  the  joint  would  be  levelled,  and  thus  produce  a 
'eduction  of  the  amount  of  pressure  bearing  upon  it,  but 
the  results  are  undoubtedly  the  very  opposite  to  this. 
Such  an  arrangement,  then,  is  clearly  erroneous. 

There  are  two  methods  in  which  a  bunion  may  be  treated 
^entifically.  In  one,  a  slight  trough  of  leather  is  carefully 
Moulded  to  the  internal  margin  of  the  foot,  so  shaped  at 
t^  anterior  extremity  as  to  possess  the  direction  which 
'^Ould  be  followed  by  the  long  axis  of  the  great  toe,  if  in 
^  normal  condition.  This  should  be  attached  to  the 
^step  by  a  strong  though  thiu-laced  band,  a  prolongation 
Tom  which  should  pass  around  the  heel,  in  order  that  the 
pparatus  may  be  kept  from  slipping  forwards,  the 
ixtremity  of  the  great  toe  being  carefully  strapped  within, 
be  trough.  By  this  apparatus  an  action  is  obtained  the 
ery  opposite  to  that  produced  by  the  disc  of  leather,  or 
oap-plaster.  The  metatarsus,  in  this  case,  is  a  fulcrum, 
gainst  which  the  lever  which  is  to  reduce  the  toe  to  its 
lormal  horizontal  line  can  act  powerfully,  and  all  tendency 
f  the  boot,  to  press  on  and  increase  the  bunion,  is  at  once 
rrested ;  every  encouragement  being  meanwhile  afforded 
dv  the  gradual   absorption  of  the   callous   tegumentary 
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portion  of  the  deformity.  This  plan  can  be  adopted  with 
great  success  in  slight  and  ordinary  cases^  but  when  the 
malformation  is  of  long  standing,  it  becomes  necessary  to 
employ  a  more  complex  and  powerful  apparatus.  This 
consists  of  a  delicate  lever  of  steel,  with  a  ring  in  its  centre 
corresponding  with  the  deformity  at  the  joint.  This  lever 
is  attached  by  a  laced  band  to  the  instep.  At  the  anterior 
and  posterior  margins  of  the  oval  ring  is  an  ordinary  hinge- 
joint,  allowing  the  articulation  to  act  freely  in  the  natural 
plane,  but  calculated  to  oppose  lateral  tendency.  The 
anterior  portion  of  the  lever  is  uniform  in  length  with  the 
toe,  forming  a  spring  the  force  of  which  acts  inwardly* 
(Fig.  262). 

Fig.  262. 


When  the  great  toe  is  secured  in  this  apparatus,  that 
portion  of  the  lever  which  is  placed  at  the  instep  becomes 
the  lateral  fulcrum ;  the  spring  is  the  power,  and  the  ring 
tends  by  its  shape  to  approximate  the  separated  lateral 

*  The  term  inwardly  must  be  understood  to  bear  relation  to  the  meiial 
line  of  the  body. 
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uargins  of  the  joint.    The  preceding  drawing  explains  the 
cdon. 

If  carefully  constructed^  an  ordinary  shoe  may  easily 
€  worn  over  this  apparatus,  and  as  the  joints  allow  a 
ree  motion  to  the  foot,  walking  is  unattended  with  any 
ifficulty. 

It  is,  however,  far  more  customary  to  wear  the  apparatus 
t  night  only;  whilst  during  the  day  a  triangular  or 
edge-shaped  piece  of  india-rubber,  held  between  the 
reat  and  second  toes  by  loops  of  elastic  webbing,  is 
iopted.  The  action  of  this  is  that  of  spreading  the  toes 
sunder,  and  thus  approximating  the  margins  of  the 
letatarso-phalangeal  articulation  of  the  great  toe-joint, 
nfact  it  acts  as  an  adjunct  to  the  spring  instrument  just 
escribed,  and  by  the  small  space  it  occupies  readily  admits 
>f  an  ordinary  boot  being  worn. 

It  is  a  matter  of  much  regret,  that  shoemakers  cannot 
^  induced  to  comprehend  the  necessity  of  so  constructing 
heir  boots  that  a  straight  line  may  be  drawn  from  the 
Teat  toe  to  the  heel,  and  also  that  the  tread,  or  distance 
Mowed  for  the  lateral  play  of  the  joints,  is  not  made 
loader  than  at  present.  The  boots  would  not  lose  in 
legance,  whilst  the  natural  requirements  of  the  foot  would 
e  better  cared  for.  Another  great  evil  which  tends  to 
reduce  bunions,  is  the  adoption  of  an  absurdly  high  heel 
>r  ladies*  boots:  the  mechanical  consequence  of  this 
jing,  that  the  plane  of  the  foot  no  longer  maintains  its 
3rmal  horizontal  position,  but  is  rendered  oblique.  The 
ravital  line  of  the  body,  ceasing  to  pass  through  the 
sntre  of  the  foot,  falls  with  unnatural  and  injurious  force 
pon  the  phalangeal  extremities,  tending  in  this  way  to 
ctend,  and  consequently  weaken,  their  ligamentous  at- 
ichments  to  the  bones  of  the  instep  (metatarsus),  and,  as 
as  already  been  stated,  affecting  the  articulation  of  the 
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great  toe  in  such  a  manner  as  to  exdte^  sooner  or  1 
the  formation  of  a  bunion. 

Lateral  expansion  of  the  metatarso-phalangeal  joii 
not^  howerer^  confined  to  the  great  toe  alone ;  it  also 
place^  though  rarely,  in  the  Uttle  one.  A  meeha 
apparatus^  similar  to  that  last  described^  or  a  leather  { 
arranged  as  for  a  bunion^  suitably  adapted  to  the  • 
margin  of  the  foot^  suffices  for  the  remedy  of  thi 
forraity. 

In  addition  to  bunion  there  are  certain  contractic 
the  toes  which  require  mechanical  force  for  their  i 
Prominent  among  these  is  the  deformity  know 
"  hammer-toe/*  which  depends  upon  permanent  coi 
tion  of  the  flexor  muscles.  In  many  of  these  ca 
division  of  the  tendons  of  the  muscles  principally  afi 
is  most  valuable  as  an  aid^  and  in  some  cases  it  is  s 
sary^  to  the  mechanical  treatment.  In  slight  cas 
"hammer-toe/^  it  will  generally  be  found  that  th( 
formity  may  be  overcome,  and  the  toes  extende< 
mechanical  means  solely,  provided  that  the  appliance 

Fia.  263. 


be  properly  devised  and  carefully  adjusted.  The 
point  for  attention,  in  all  cases,  is  the  exercise  of  a 
making  pressure  u^ou  ^^  Vwws^^  ^t  ^Ni^^wax  qjq^ 
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the  contracted  joint,  leaving  sufficient  space  in  front  of 
the  apparatus  to  allow  the  distal  phalanx  of  the  toes  to 
travel  forwards,  while  the  joint  is  being  gradually  extended. 
For  the  extension  of  a  toe  which  is  simply  contracted  at 
fte  second  and  third  phalanges,  I  generally  construct  a 
tell-padded  shoe  (Fig.  263),  perforated  with   long  slits 
onnesponding  to  the  inter-digital  spaces;  through  these 
ipertures  pass  small  strips  of  webbing,  which  enclose  the 
toe,  and  the  tightening  of  which  on  the  under  surface  of 
the  shoe  necessarily  extends  the  contracted  joint,  and 
lengthens  the  foot  by  stretching  the  tendons  of  the  con- 
tracted muscles. 

One  point,  however,  is  very  essential  to  be  observed  in 
the  Implication  of  this  instrument,  namely,  that  a  small 
pillow  or  pad  should  be  placed  under  the  end  of  each  toe 
prior  to  the  straps  for  securing  extension  being  tightened. 
The  effect  of  these  pads  is  to  raise  the  toes  somewhat  away 
fifom  the  steel  shoe,  and  consequently  increase  the  leverage 
exercised  by  the  straps  against  the  angle  of  contrac- 
tion. Without  this  precaution  the  appliance  is  useless 
and  almost  unbearable,  from  the  close  contact  established 
between  the  ends  of  the  toes  and  the  metal  plate  of  the 
shoe. 

The  same  appliance,  tenotomy  having  been  had  recourse 
to,  will  be  found  equally  available  in  severe  cases. 

When  a  single  toe  is  affected,  and  the  contraction  is 
severe,  a  different  mechanical  arrangement  may  be  adopted i 
A  small  steel  socket  is  fixed  to  the  metal  sole-piece  of  a 
Scarpa's  shoe  (Fig.  264:),  on  that  margin  which  corresponds 
to  the  contracted  toe.  This  socket  has  its  direction 
transverse  to  the  toes,  at  their  metatarso-phalangeal 
articulation.  Into  the  socket  is  fitted  a  metal  stem,  so 
shaped  as  to  arch  over  the  toes  until  it  arrives  at  the 
metatarsal  extremity  of  the  one  which  is  contracted.     At 
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this  point  it  is  joined  by  a  second  leyer,  which  runs  i 
line  with  the  long  axis  of  the  toe^  and  is  attached  to  it 
a  tangential  screw  joint ;  while  from  the  distal  extre 


Fig.  264. 
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of  this  second  lever  there  is  a  small  strip  of  webbing, 
which  passes  beneath  and  confines  the  toe.  Sy  means  of 
the  screw,  we  are  enabled  to  raise  the  lever,  and  thus  at 
the  same  time  bring  the  toe  into  its  normal  position. 
Uplifting  of  the  anterior  part  of  the  foot,  in  lieu  of  the 
toe  or  toes,  is  effectually  prevented  by  two  dorsal  strap^j 
which  firmly  secure  the  instep  to  the  shoe.  The  reason 
for  attaching  the  arched  lever  to  the  shoe  by  a  socket  is, 
that  it  admits  of  being  more  readily  placed  in  position 
after  the  shoe  has  been  carefully  adapted  to  the  foot. 

I  may  add,  that  in  very  severe  cases  the  lever  can  be 
furnished  with  a  tangential  screw  for  each  joint,  in  which 
case  care  must  be  taken  to  make  every  centre  of  articula- 
tion coincide  with  that  of  the  corresponding  axis  of  the 
lever. 
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II.  Debilities. 

Under  the  head  of  debilities  of  the  lower  extremities 
fe  included : 

1.  Paralysis  of  the  Legs, 

2.  Relaxation    and    displacement    of    the    Hip- 

joint. 

3.  Knock-knees. 

4.  Fracture  op  the  Patella. 

5.  Loose  Cartilage. 

6.  Sprains. 

7.  Varicose  Veins. 

Gymnastics  of  the  Lower  Extremities. 

I.  Paralysis  of  the  legs. — Paralysis  is  that  condition  in 
bich  there  is  either  a  partial  or  entire  loss  of  muscular 
urer.  It  may  affect  one  muscle  only  or  involve  a  large 
imber  and  is  occasionally  accompanied  hy  an  absence  of 
Qsibility. 
The  cases  in  which  a  group  of  muscles,  or  the  muscles 

one  or  more  limbs,  are  affected,  come  chiefly  under 
e  notice  of  the  orthopractic  mechanician ;  and  his  aid 

much  more  frequently  required  to  obviate  the  evils 
ising  from  a  paralytic  state  of  the  inferior  than  of  the 
perior  extremities. 

A  loss  of  power  in  one  leg  is  by  far  the  most  common 
rm  of  paralysis  as  observed  in  the  lower  extremities,  the 
ft  being  more  subject  than  the  right  limb  to  a  paralytic 
roke.  When  accompanied  by  entire  loss  of  power  and 
nsibilitj  the  nutrition  diminishes  and  the  muscles  even- 
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tually  become  atrophied  and  irrecoverably  useless.  "Wtere, 
however,  there  is  only  diminished  power  or  sensibffityl 
have  always  found  that,  whatever  tended  to  awaken  mus- 
cular contractility,  either  by  mechanical  exercises  or 
frictions,  led  to  an  improved  condition  of  the  Umb,  and 
an  increase  of  warmth  and  feeling.  One  of  the  most 
valuable  plans  for  securing  this  desirable  end  is  the  em- 
ployment  of  vulcanised  india-rubber  cords,  so  arranged  as 
to  antagonize  the  retraction  of  those  muscles  which  aie 
abnormally  strong  and  foster  development  in  the  debilitated 
fibres  of  such  as  are  paralysed  or  pretematurally  weak- 
ened. This  encouragement  of  power  is  consequent  upon 
the  movement  which  the  vulcanised  cord  induces  in  the 
paralysed  muscle,  and  a  slight  increase  of  temperatare  is 
almost  always  the  result.  With  an  addition  to  the  natural 
heat  of  the  foot  increased  nutrition  is  effected  and  the 
muscle  becomes  gradually  invigorated  and  increases  in 
bulk.  Dr.  Todd  was  of  opinion  that  the  contractility  of 
paralysed  muscles  bears  a  direct  relation  to  their  nutrition; 
hence  it  may  be  inferred  that  anything  which  tend  mecha- 
nically to  provoke  contractility  must  add  to  muscular 
nutrition ;  for  as  muscles  become  flaccid  from  disuse,  so 
exercise  of  their  power,  however  artificially  induced,  must 
be  beneficial  by  creating  contractility  and  consequent 
nutrition. 

Various  appliances  for  carrying  out  this  principle  in 
cases  of  localised  paralysis  will  be  found  described  in 
these  pages. 

It  has  been  customary  to  divide  these  cases  into  two 
classes  :  the  one  being  where  loss  of  power  solely  exists, 
and  the  other  where  this  state  is  accompanied  by  spastic 
contractions  of  the  unparalysed  muscles.  The  latter  are 
more  frequently  found  amongst  the  young  and  in  con- 
genital  cases ;  YV^Vi&t  t\i^  iotTSi£.T  ^c^M\xi*^c^:^<^  ^dnlt  and 
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Qg  standing   affections^  and    not   unfrequently  follows 
rer. 

In  illustration  of  paralysis  of  a  very  severe  character 
suiting  from  an  attack  of  fever,  I  may  refer  to  the  case 
'  a  young  gentleman,  aged  eleven,  in  whom  the  following 
fuditions  presented  themselves  : — 
Until  three  years  of  age  he  possessed  a  healthy,  vigorous 
ame ;  but  at  this  period  was  unfortunately  attacked  by 
istric  fever  and  compelled  to  keep  his  couch  for  several 
onths.      On  recovery  from    the    immediate    effect   of 
le  fever,  it  was  found  that  both  the  lower  limbs  and 
le  left  arm  were  paralysed  whilst  rapid  and  increasing 
lastic  contraction  of  the  flexor  muscles  of  the  affected 
:tremities  threatened   the  production  of  most  serious 
jformity.     Nor  was  this  fear  imfounded,  for,  in  a  com- 
iratively  short  time,  the  feet  assumed  the  condition  of 
treme   equino-varus ;    the    knees  contracted   until  the 
ds  almost  reached  the  nates,  whilst  the  thighs  flexed 
on  the  body ;  and  the  spine  presented  the  form  of  severe 
"dosis. 

Finding  this  to  be  the  case  the  parents  brought  the 
ild  to  England  for  the  purpose  of  consulting  Sir  W. 
rgusson,  by  whose  advice  he  was  subjected  to  mechanical 
atment,  with  a  view  towards  overcoming  the  deformity. 
At  the  wish  of  the  parents,  and  with  the  consent  of  Sir 
illiam,  the  child  was  received  as  an  inmate  of  my  own 
ise,  in  order  that  the  constant  supervision  which  the 
chanical  appliances  needed  should  be  satisfactorily 
en.  A  plaster  of  Paris  cast  was  taken  of  the  trunk 
1  limbs  to  demonstrate  the  severity  of  the  case  and 
>rd  a  proof  of  improvement  in  the  event  of  the  treat- 
nt  proving  successful. 

3o  rigidly  were  the  flexor  muscles  of  the  knee  and 
gh  contracted^  that  the  greatest  force  which  the  hand 
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of  a  surgeon  could  exercise  in  pulling  tbem,  fiuled  to  pro- 
duce the  least  extension^  whilst  the  heel  tendons  loe 
similarly  tight  and  unyielding.    The  muscles  of  the  oofr 
tracted  wrist  were  not  so  tense^  but  the  defbrmity  of  tibi 
arm  and  hand  was  very  great.    With  so  nnprominng  i 
case  much  care  and  ingenuity  became  necessary^  not  oolj 
for  devising  the  required  mechanism^  but  to  do  so  in  i 
manner  which  should  exercise  great  force,  without  giriig 
pain  to  the  patient  or  causing  abrasion  of  his  skin. 

The  first  step  was  to  supple  the  limbs  as  far  as  po«ible 
by  bathing  them  in  hot  bran  and  water  each  night  ind 
morning;  after  which  they  were  subjected  to  gentk 
manipulation  and  friction  in  order  that  the  mobility  of  the 
joints  might  be  increased.  This  was  continued  for  sboat 
a  fortnight,  when  a  mechanical  appliance  consisting  of  two 
lateral  levers  having  ratchet  movements  at  the  hip,  knee, 
and  ankle  articulations  was  carefully  applied.  B? 
gradually  increasing  the  action  of  the  ratchet-centres  ex- 
tension of  the  knee-  and  ankle-joints  was  gained  in  a 
space  of  five  months,  and  the  limbs  rendered  absolutelT 
straight.  The  mechanism,  hitherto  worn  without  inter 
mission,  was  then  removed  at  night  and  simple  gutta- 
percha splints  moulded  to  the  back  of  the  legs  substituted 
for  it.  The  feet  were  held  in  natural  position  by  vulcan- 
ized india-rubber  cords  stretched  from  the  toes  to  the  leg 
part  of  the  gutta-percha  splint,  by  which  means  all  chance 
of  tendinous  retraction  was  avoided,  whilst  the  weakened 
muscles  were  encouraged  into  action.  During  the  daj, 
the  limbs  were  sustained  in  position  by  an  appliance  com- 
posed of  two  metallic  rods,  furnished  with  ankle-  and  knee- 
joints,  and  having  vulcanized  india-rubber  cords  acting 
like  the  human  extensors  of  the  leg  and  flexors  of  the 
foot.  The  patient  could  with  tiiis  assistance  stand  upon 
his  feet,  wViic\i\i^\i«L^\J^^X^^x\aiQ^^xA\\ss.^^ 
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nable  him  to  take  advantage  of  this  condition,  I 
a  special  apparatus  on  which  he  sat  astride  (like  on 
ckj  vith  the  feet  resting  on  the  ground  and  the 
Asing  over  two  padded  rods  tike  crutches.  With 
angement  the  muscles  of  the  legs  could  be,  and 
ntiy  exercised. 

ng,  after  a  few  weeks'  practice,  that  the  patient 
and  with  firmness  on  his  feet,  I  invented  a  pecu- 
cn  of  go-cart  in  which  the  body  might  be  held 
ut  prevented  firom  falling  by  a  padded  band  placed 
the  chest,  and  attached  by  straps  to  a  metal  ring 
le  head.  The  following  drawing  gives  an  illustra- 
sbis  appliance. 
II  be  seen  that  the  feet  of  the  patient  rest  upon  the 
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floor^  whilst  his  arms  are  crossed  over  a  padded  shelf  just 
in  front  of  the  chest.  To  prevent  him  from  aocidentallr 
falling,  the  body  is  held  by  straps  around  the  chest,  bat 
these  do  not  suspend  the  body,  but  are  left  quite  loose, 
and  only  become  useful  when  the  trunk  sinks  downwards, 
otherwise  the  major  part  of  the  weight  rests  upon  the  feet 
and  legs.  The  great  advantage  of  this  device  is  that  tbe 
body  possesses  almost  perfect  freedom ;  whilst  falling  is 
rendered  impossible.  In  addition,  the  muscles  of  the  1^ 
are  kept  in  constant  exercise  by  the  elastic  cords  acting  at 
knees  and  ankles. 

In  a  very  little  time  the  boy  managed  to  walk  and  nm 
with  very  fair  speed. 

The  whole  of  the  mechanical  treatment  was  carried  out 
under  the  sanction  and  supervision  of  Sir  W.  Fergusson; 
and  the  case  tends  to  prove  how  much  may  be  accomplished 
even  in  the  most  severe  cases  of  deformity  by  unremitting 
attention  to  mechanical  details,  and  further  evidences  the 
correctness  of  the  proposition  that  the  orthopractic  mecha- 
nician is  the  helpmate,  not  the  substitute,  for  the  physician 
or  surgeon.     I  have  omitted  to  mention  that  the  deformity 
of  the  wrist  was  considerably  ameliorated  by  the  adoption 
of  a  series  of  gutta-percha  splints  moulded  to  the  arm, 
when  forcibly  held  in  its  best  position. 

The  preceding  case  was  one  of  the  paralysis  of  childhood : 
the  severe  deformity  indisputably  arising  from  structural 
shortening  of  muscles  due  to  the  posture  which  the 
patient^s  limb  assumed  during  indisposition.  The  shorten* 
ing  of  the  heel  tendons  was  about  three  inches,  whilst  the 
angle  of  knee  contraction,  formed  by  the  approximated 
leg  and  thigh,  was  nearly  90° ;  yet  the  whole  yielded  to 
mechanical  means  solely,  aided  by  baths  and  frictions. 

This  is  probably  one  of  the  most  interesting  cases  on 
record,  as  tenAing  V>  ^^^  ^^  ^^'eK^?Jft&^  ^€  conquering 
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^vere  varieties  of  deformity  by  the  combined  action  of 
fttchet-wheel  power  and  vulcanized  india-rubber  cords, 
ttid  that  in  a  brief  period  of  time.     It  is  now  only  neces- 
larjr  for  the  child  to  improve  in  general  strength  in  the 
Opper  portion  of  the  body,  which  there  is  every  hope  will 
be  accomplished  by  time,  exercise,  and  sea-air.     The  go- 
cart  may  then  be  dispensed  with,  and  some  simple  me- 
chanical device  adjusted  to  facilitate  walking  without  its 
assistance. 

An  important  variety  of  paralysis  is  that  which  is  distin- 
guished by  a  gradual  wasting  away  of  the  affected  muscles, 
called  by  Cruveilhier  Paralysie  musculaire  atrophique.  In 
these  cases  deformity  very  frequently  arises  from  the 
unequal  muscular  power  induced  by  atrophy  of  some,  and 
over  exercise  of  others,  pertaining  to  the  same  limb :  the 
i^uscles  least  diseased  overcoming  the  resistance  of  those 
most  affected.  For  instance,  it  is  by  no  means  unusual 
to  find  the  flexors  of  the  foot  upon  the  leg  affected  by 
degeneration  of  tissue,  and  loss  of  substance,  whilst  those 
of  the  calf  are  strong  and  vigorous.  This  leads,  if  neg- 
lected^ to  the  production  of  equino  varus,  when  mechani- 
cal means  are  required  for  removing  the  antagonism  of 
the  stronger  muscles,  and  awakening  by  movement  and 
exercise  the  diminished  contractility  of  the  wasted  muscles. 
The  means  for  accomplishing  this  are  two  lateral  steel 
rods  having  free  ankle-joints,  to  the  anterior  surface  of 
which  strong  vulcanized  india-rubber  cords  are  attached. 
These  by  their  resilience  or  elasticity  maintain  movement 
of  the  muscles,  eventually  exhausting  the  opposition  of 
the  stronger  or  sural  muscles,  and  producing  artificial 
equilibrium  between  the  weak  flexors  and  strong  ex- 
tensors. 

The  whole  subject  of  paralysis  is  fraught  with  interest 
to  the  orthopractic  student^  more  especially  as  it  is  only 
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since  vulcanized  cords  have  been  adopted  in  mechanical 
treatment^  that  cases  of  paralytic  deformity  hate  hid 
fair  and  rational  treatment.  Previous  to  this  bang  it' 
viscd^  the  only  plan  proposed  was  that  of  overcoming  the 
more  powerful  and  contracted  muscles  by  a  surgical  sevir- 
auce  of  their  tendons ;  but  this  unfortunately,  althon^ 
unquestionably  valuable  in  a  large  number  of  dis- 
tortions arising  from  structural  shortening  of  mnsdei 
or  tendons^  only  serves  in  cases  of  paralysis  of  the  lower 
extremities  still  further  to  invalid  the  patient  by  pro- 
ducing a  flaccid  and  irreparably  weakened  joint,  in* 
capable  of  giving  help  to  its  owner^  except  throngk 
the  agency  of  mechanical  aid^  such  as  is  afforded  by  steel 
supports. 

This   matter  is   not   only   a  pathological    or  surgical 
question,  but  one  which  rightly  enters  into  the  domain 
of  mechanical  treatment.     In  proof  of  its  importance,! 
quote  a  case  I  am  able  to  substantiate^  in  which  teno- 
tomy performed  by  a   special  practitioner  on  the  tendo 
Acliillis  of  both  feet,  of  a  young  West  Indian  lady,  pro- 
duced the  opposite  deformity  to  that  which  it  was  intended 
to  cure,  and  gave  a  weak,  uncertain,  and  yielding  base  to 
the  feet.     When  she  first  presented  herself  to  my  observa- 
tion,  the  tendo  Acliillis  was  abnormally  long,  compelling 
the  patient  to  flex  her  knees  whilst  standing,  and  causing 
her  a  most  ungainly  walk ;  very  frequently,  also,  leading 
to  severe  falls. 

On  carefully  examining  the  feet,  I  found  that  tbe 
anterior  muscles  of  tbe  lower  limb  were  partially  paralysed, 
the  heels  considerably  depressed  from  undue  lengthening 
of  the  tendo  AchiUis,  and  the  knees  somewhat  contracted. 
On  the  feet  being  placed  in  their  natural  posture,  and  the 
knees  straightened,  the  patient  found  it  impossible  to 
walk,  at  lea^l^mXYioviV.  ^\i<&  Vvd^  to  be  afterwards  described. 
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general  instability  of  the  whole  body  was  occasioned  by 
5  position,  and  it  was  only  by  bending  the  knees  and 
as  throwing  the  centre  of  gravity  sufficiently  beyond  the 

is  of  the  knee  as  to  cause  the  abnormally  lengthened 

iel-tendons  to  become  tense,  that  firmness  was  gained. 

»at  this  would  soon  have  occasioned  serious  deformity, 
nA  could  not  therefore  be  long  tolerated. 

The  indications  of  the  case  were  so  clear  that  there 
•ras  no  difficulty  in  devising  the  mechanical  remedy. 
This  consisted  of  a  steel  rod  affixed  to  the  outer  side  of 
each  leg,  and  furnished  with  ankle-  knee-  and  hip-joints. 
At  the  back  of  the  ankle-joint  strong  vulcanized  cords 
%ere  affixed  to  act  like  the  gastrocnemius  muscle  and  ten  do 
Achillis,  whilst  on  the  front  of  the  ankle-joint  a  powerful 
^teel  stop  was  placed  to  prevent  the  feet  flexing  upon 
the  leg  beyond  a  rectangle. 

At  the  knees  other  vulcanized  cords  were  flxed,  causing 
them  to  assume  an  extended  and  erect  position  when 
standing.  Padded,  pelvic,  and  calf  bands  gave  the  ap- 
paratus attachment  to  the  body. 

On  applying  this  mechanism  the  patient  walked  as 
perfectly  as  if  the  teudo  Achillis  was  of  its  natural 
length,  and  never  fell  from  the  moment  it  was  adopted. 
Walking  exercise  in  this  case  tends  to  bring  into  move- 
ment the  weakened  muscles,  both  of  flexion  and  extension, 
bat  especially  the  latter,  and  as  the  lady  is  young  there 
18  a  very  good  chance  of  the  tendo  Achillis  eventually 
shortening  to  its  normal  length. 

The  plan  just  mentioned  fully  succeeded  in  making  the 
child  walk  well,  and  met  with  the  cordial  approval  of  the 
surgeon  who  attended  the  family  of  the  patient. 

Paralysis  of  the  legs,  as  previously  indicated,  may  be 
either  partial  or  general.  It  may  afiect  one  or  both  limbs, 
and  may  be  confined  mainly  to  certain  groups  of  muscles 
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or  may  affect  all  equally.  Most  commonly  it  is  pirtiil 
rather  than  general^  and  it  attacks  the  extensor  n&a 
than  the  flexor  muscles. 

To  what  extent  can  the  lost  power  of  the  musdes  be 
supplied  artificially?  This  is  a  question  for  the  ortho- 
practic  mechanician  to  solve^  and  he  has  shown  that  tbe 
action  of  a  paralysed  muscle^  or  a  group  of  muscles,  nuj 
be  simulated.  He  construets  artificial  muscles  fromindia* 
rubber^  and  infinitely  as  the  substitute  falls  behind  the 
organ  imitated^  it  affords  a  means  of  relief  from  nunj 
and  serious  inconveniences  which  otherwise  would  be 
irremediable. 

To  render  these  substitutes  effective  they  are  attsebei 
to  a  species  of  external  skeleton  formed  of  articulated 
levers. 

In  paralysis  of  both  extremities  these  levers  are  so 
arranged  as  to  8up2X)rt  the  entire  weight  of  the  body. 
They  have  joints  corresponding  with  those  of  the  hipi 
knce^  and  ankle^  and  at  each  joint  a  strong  vulcanized 
cord  is  affixed,  giving  stability  to  the  whole  of  the  mt- 
chanism,  and  yet  admitting  of  articular  motion.  The 
apparatus  when  complete  has  the  following  appearance 
(Fig.  266). 

Two  lateral  crutches,  passing- beneath  each  arm,  sustaii 
the  weight  of  the  chest  and  upper  extremities,  whilst  the 
hips  are  held  by  a  padded  pelvic  band.  To  the  lower  edge 
of  this  band  an  articulated  lever  is  affixed,  which,  passisg 
down  the  outer  side  of  each  limb  and  entering  the  heel  of 
the  boot,  conveys  the  weight  of  the  entire  body  to  the 
ground.  At  the  knee,  ankle,  and  hip-eentrcs  india-rubber 
cords  are  fixed,  so  arranged  as  to  admit  of  being  rendered 
stronger  or  weaker  at  the  will  of  the  patient.  These 
exercise  extending  power  upon  the  limbs,  and  tend  to 
encourage  moNtm^iit.  m  a  forward  direction.     The  india- 
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fubber  ankle -strap  lifts  up  the  toes  and  prerents  the  feet 
from  dragging  upon  the  ground,  as  is  usually  the  case  in 
paralytic  patients.  Owing  to  the  elasticity  of  the  cords 
the  patient  can  bend  the  knees  and  hips  most  freely,  but 
in  80  doing  muscular  tension  is  excited.  Thus  not  only 
does  the  apparatus  support  the  body^  antagonise  the  ab- 
normally strong  muscles,  and  assist  progression,  but  it 
encourages  muscular  development  by  inducing  action  in 
diose  muscles  which  are  preternaturally  weakened.  When 
the  form  of  appliance  is  aided  by  a  go-cart  the  patient  can 
move  from  room  to  room  and  gradually  discipline  the 
weakened  structures  until  some  degree  of  strength  is 
restored  to  them.     The  ordinary  form  of  go*cart  required 
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in  severe  cases^  as  an  adjunct  to  the  apparatus  just  de- 
scribed^ is  made  as  follows  (Fig.  267),  but  that  previously 


Pig.  267. 


mentioned  at  page  539  is  of  better  construction,  inasraucli 
as  it  admits  of  the  body  being  at  liberty  although  incapable 
of  falling. 

The  usual  go-cart  consists  of  a  padded  wooden  ring 
supported  at  a  convenient  height  on  a  broad  square  base, 
and  carrying  movable  crutches.  The  base  rests  on  wheels, 
and  the  crutches  can  be  raised  or  lowered  as  required. 

The  patient  being  placed  within  this  apparatus  attempts 
to  move  each  leg  forward  in  turn,  the  eflFort  of  doing  which 
is  sufficient  to  propel  the  go-cart  onwards  and  thus  facili* 
tate  the  exercise  of  the  limb.  After  a  short  period  the 
legs  get  sufficiently  accustomed  to  the  appliances  to  act 
without  the  need  of  the  go-cart,  when  a  hand-stick  can  be 
substituted,  and  eventually  even  this  may  be  discarded. 
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By  the  plan  of  procedure  described  it  will  be  perceived 

t:Ytat  the  ankle  elastics  simulate  the  action  of  those  muscles 

"^^rliich  raise  the  foot.     The  knee  elastic  represents  in  action 

"tlie  extensors  of  the  leg.     The  elastics  of  the  hip  act  like 

^lie  erectors  of  the  spine  and  gluteal  muscles^  thus  keeping 

"tbe  trunk  supported  and  the  thigh  strengthened. 

lu  this  arrangement  it  must  always  be  borne  in  mind 
ttat  the  purpose  of  the  mock  muscles  is  to  supplement 
••^Z  supersede  the  action  of  the  natural  muscles. 

This  mode  of  mechanical  assistance  is  so  valuable  in  the 
^'^tment  of  paralysis  of  the  lower  extremities,  when  the 
**^U8cle8  are  not  rigid,  as  always  to  be  worthy  of  trial, 
Specially  in  conjunction  with  therapeutic  means,  such  as 
S^vanism,  frictions,  cold  douches,  &c. 

f  aralysis  may,  however,  aflFect  only  one  group  of  muscles, 
^^  even  a  single  muscle.  In  this  case  there  are  special 
*^lnn8  of  appliances  constructed  to  meet  the  exigencies  of 
^W  case.  For  instance,  should  there  be  loss  of  power  in 
^ue  extensors  of  the  leg  and  flexors  of  the  ankle,  as  is  very 
instantly  found  in  young  children  who  have  had  a  para- 
lytic seizure,  the  kind  of  mechanical  treatment  indicated 
^%  such  as  would  induce  increased  activity  in  the  weakened 
Muscles,  and  at  the  same  time  give  sufficient  support  to 
the  whole  limb  to  enable  the  child  to  stand  upon  it. 

In  almost  all  cases  of  infantile  paralysis,  when  one  leg 
only  is  affected,  there  is  a  certain  amount  of  arrested 
development,  in  consequence  of  which  the  affected  limb 
becomes  structurally  shorter  than  the  other.  A  patient  so 
drcumstanced  has  a  painful  limp  even  when  able  to  walk. 
The  foot  falls  downwards,  the  ankle  yields  inwards,  the 
knee  bends  forward,  and  the  whole  limb  is  brought  in 
advance  with  much  awkwardness  and  difficulty.  Occa- 
sionally these  symptoms  are  embarrassed  by  the  presence 
of  a  relaxed  condition  of  the  muscles  and  ligaments  of  the 
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hip-joint^  which  are  not  so  much  paralysed  as  debilitated 
from  want  of  action.  To  remedy  this  state  of  things  I 
have  always  applied  an  instrument  which^  having  a  fixed 
point  around  the  hips,  passes  down  to  the  ground  by  means 
of  an  articulated  lever,  the  latter  terminating  in  the  heel  of 
the  boot.  At  the  knee-  and  ankle-joints,  vulcanized  india- 
rubber  cords  are  attached,  the  resilience  of  which  can  be 
regulated  by  a  buckle  and  strap.  The  office  of  the  elastic 
cords  is  to  uplift  the  toes  and  throw  the  lower  leg  forwaid. 
Across  the  centre  of  the  knee  an  arc  of  steel  is  placed, 
having  also  an  india-rubber  cord  which  fastens  to  the 
pelvic  band,  and  when  so  fastened  tends  to  throw  the  thigh 
forward  and  thus  facilitate  progression.  Finally  there  is  a 
high-heeled  boot  compensating  for  the  loss  of  length  and 
restoring  the  pelvis  to  its  horizontal  position,  thus  pre- 
venting the  production  of  spinal  curvature,  which  would, 
unless  this  precaution  were  adopted,  most  certainly  ensue. 

The  form  of  instrument  will  be  better  understood  by 
reference  to  the  following  drawing  (Fig.  268) . 

The  pelvic  band  gives  stability  to  the  hip-joint,  in  aid 
of  which  object  a  soft  pad  is  placed  beneath  the  axis  of  the 
instrument  at  this  point. 

A  short  time  ago  I  was  consulted  by  Mr.  Barnard  Holt 
upon  the  form  of  mechanical  appliance  which  could  be 
suggested  for  the  relief  of  a  case  of  adult  paralysis  affecting 
the  right  leg.  The  patient  was  a  young  lady  of  consider* 
able  attraction  and  public  importance,  and  it  was  felt 
imperative  to  use  every  possible  means  for  neutralising  the 
ill  effect  produced  by  so  useless  a  limb  as  she  unfortunately 
possessed. 

Many  apparatuses  had  previously  been  tried  in  America 
and  on  the  continent  without  success.  On  examining  her 
case  I  found  complete  paralysis  of  the  anterior  muscles  of 
the  whole  \eg,  tYi\x&  c^xaaw^,  'whenever  any  attempt  was 
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)  walk,  draggiDg  of  tlie  foot  against  tbe  floor, 
'  yielding  of  the  kuec-joiut,  and  a  jerking  forward 
rhole  limb,  due  to  the  action  of  the  lumbar  and 
muscles,  more  especially  of  the  region  opposite  to 
::ted  limb.  There  was  also  considerable  obliquity 
elvis.  An  attempt  had  been  made  to  relieve  the 
nl  by  a  clumsy  cork  boot  attached  to  the  instru- 
le  was  then  wearing.  Although  exquisitely  pro- 
^  the  aflectcd  limb  had  become  slightly  reduced 
but  owing  to  the  efl'orta  made  by  the  aid  of  me- 
1  agents  to  compensate  for  the  loss  of  muscular 
he  diminutiou  was  less  than  might  be  expected, 
iral  ability  to  raise  the  foot  or  steadily  advance  the 
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lower  limb  existed,  whilst  there  was  evident  laxity  of  the 
hip-joiot. 

After  my  examination  I  felt  conyinced  that  both  legs 
were  in  reality  the  same  lengthy  and  that  the  apparent 
shortening  arose  from  obliquity  of  the  pelvis  induced  by 
the  unscientific  means  hitherto  taken  to  support  the  leg. 
Further^  it  occurred  to  me  that  if  any  means  could  be  J 
devised  for  borrowing  the  strength  of  the  left  limb  and 
transferring  it  to  the  weakened  right  one,  the  pelvis  might 
be  restored  to  its  normal  plane,  and  also  that  the  same 
borrowed  strength  might  be  utilised  for  giving  power  to 
the  paralysed  leg. 

Acting  on  this  idea,  T  constructed  an  instrument  which 
enveloped  the  centre  of  the  thigh,  and  had  two  articulated 
levers  carried  down  to  the  sole  of  the  boot,  but  where 
these  joined  the  boot  I  adopted  a  peculiar  arrangement. 
The  levers  were  there  curved  forward  in  such  a  manner  as 
to  fasten  to  the  centre  of  the  sole,  my  object  in  so  doin^ 
being  to  increase  the  leverage  between  the  ankle-joint  and 
the  sole  of  the  boot,  thus  compelling  the  toes  to  uplift 
themselves  by  the  mere  effort  of  gravity,  the  whole  foot 
being  suspended  on  a  centre  corresponding  with  the  middle 
of  the  sole.    A  band  similar  to  that  of  the  thigh  enveloped 
the  calf,  and  from  the  sides  of  this  band  two  vulcanized 
india-rubber   cords   passed   upwards   to  the   thigh,  thus 
giving   extensor  power  to  the  leg.      There  was  also  two 
vulcanized  cords  acting  at  the  ankle-joint,  and   assisting 
the   curved   levers  in  raising  the  foot  from  the  ground. 
But  the  most  important  feature  of  all  was  the  method  by 
which  the  strong  leg  was  made  to  sustain  the  weight  of 
the  weak  one  and  aid  in  its  action.     This  I  accomplished 
after  considerable  thought  and  many  experimental  trials, 
by  fixing  across  the  front  of  the  knee  a  curved  steel  rod 
having  severa\\io\e^  ^\QkW^\\&Q&utre^and  to  these  I  hooked 
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tliree  vulcanized  cords  attached  at  the  other  extremities  to 
a  pelvic  band,  which  I  now  proceed  to  describe. 

Finding  that  the  young  lady  possessed  a  well-developed 
gluteal  region  I  prepared  a  padded  leathern  strap  cut  in 
SQch  a  shape  as  to  present  a  bifurcated  extremity  at  the 
left  hip.  One  of  these  bifurcations  buckled  to  the  ordinary 
and  opposite  end  of  the  strap,  thus  completing  the  pelvic 
circle,  whilst  the  other  hung  loose  and  ready  to  receive 
the  three  vulcanized  thigh  cords  already  mentioned.  On 
attaching  these  the  whole  weight  of  the  paralysed  leg  and 
its  apparatus  instantly  hung  upon  the  left  and  stronger 
side,  and  the  least  muscular  movement  rendered  the 
mechanism  almost  automatic.  The  action  of  the  appa- 
ratus, moreover,  as  I  anticipated,  restored  the  level  of  the 
pelvis  and  did  away  with  the  need  for  wearing  a  high- 
heeled  boot. 

When  completed  the  young  lady  could  walk  easily  with 
hardly  any  limp  or  dragging  of  the  foot  upon  the  ground, 
or  exhibiting  any  impediment  beyond  the  circumstance  of 
its  being  impossible  to  give  the  same  vitality  in  action  to 
the  paralysed  as  the  normal  leg.  I,  however,  firmly 
believe  that  in  a  couple  of  years*  time,  with  proper 
perseverance  on  the  patient's  part,  almost  all  trace  of 
lameness  will  have  disappeared. 

This  piece  of  mechanism  is  depicted  in  the  drawing 
(Fig.  269). 

The  curved  ankle-stem  is  seen  to  rest  under  the  sole  of 
foot,  thus  helping  the  heel  to  descend,  whilst  the  elastic 
cords  urge  the  foot  forwards. 

Across  the  knee  the  steel  arc  receives  the  india-rubber 
cords  from  the  opposite  hip,  and  thus  transfers  the  whole 
weight  to  the  pelvis  on  its  left  or  strongest  side,  and  at 
the  same  time  carries  the  whole  leg  forwards.  India- 
rubber  cords  at  the  knee-joint  also  facilitate  this  action. 


Probably,  no  case  ever  offered  so  many  difficalties  u 
this  did,  but  by  perseveracce  they  were  all  overcome. 

Paralysis  of  the  tibiaiu  anticus  is  frequently  met  wilh 
and  proves,  after  division  of  the  tendo-AcliiUis,  a  most 
troublesome  obstacle  to  the  success  of  that  operation* 
Hence  it  by  no  means  unfrequently  follows  that  after  i 
foot  has  been  restored  to  its  proper  shape  aud  position, 
absence  of  power  in  the  anterior  muscles  will  permit  it  to 
drag  along  the  ground,  and  thus  seemingly  nc^tive  tbe 
advantage  of  the  operation.  To  prevent  this  unfortunste 
'  I  tuTs  alreiilj  eipreued  ft  belief  tlwt  the  diTuioD  of  tbe  tsBde- 
Achillei  ID  cuei  of  pnrslyBli  is,  on  mechaakal  groaails,  ■  liighl;  olgecciaii- 
ftble  pToceedmg,  u  \t  iaevilftbl;  teod*  to  prodoM  >n  tuutable  nppott  (a 
the  limb  ao  tirKted. 
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t,  a  Teiy  simple  form  of  apparatus  is  needed.  It 
Bts  of  a  lateral  steel  rod,  whicb  is  fastened  hj  a  calf- 
to  the  leg,  is  jointed  at  the  ankle,  and  is  furnished 
a.  vulcanized  india-rubber  band  extending  from  the 
land  to  the  toes — an  artificial  tibialis  anticus.  This 
anism  {Pig.  270),  by  its  action,  uplifts  the  toes,  and 
nts  retraction  of  the  tendo-Achillis,  whilst  it  also 
ises  the  weakened  anterior  muscles, 
hen  the  peronei  muscles  are  paralysed  as  well  as  the 
b  anticus,  another  form  of  instrument  is  to  be  adopted 
271).  In  this  arrangement,  the  leg-stem  terminates 
:  ankle  in  a  lever,  which  is  attached  behind  to  the 


A  vulcanized  india-rubber  cord  extends  between 
Uf-band  and  the  anterior  extremity  of  the  lever,  and 
1  while  raising  the  toes  to  abduct  the  foot. 
Relaxed  hip-Joint. — Amongst  the  affections  of  the 
limbs  properly  included  io  the  category  of  debilities, 
)e  mentioned  a  loose  condition  of  the  hip-joint  due 


554?  DEBILITIES. 

to  relaxation  of  the  capsular  ligament.     This  is  character- 
ised by  an  abnormal  mobility  of  the  joints  sometimes  con- 
veying the  impression  that  the  patient  is  walking  upon 
yielding  clay.     Where  the  relaxation  is  veiy  slight,  sndi 
as  generally  occurs  in  young  children^  the  femur  is  readily 
held  in  its  true  position  by  mechanical  pressure  applied 
against  the  external  trochanter  from  behind  forwards; 
for,  from  the  expanded  shape  of  the  alse  forming  the  sides 
of  the  pelvis,  displacement  backwards  more  frequently  occurs 
than  either  upwards  or  forwards.     I  have,  however,  seen, 
in  a  case  placed  under  my  care  by  Mr.  Paget,  the  hip 
luxated  in  a  purely  anterior  direction.     The  patient  was 
unable  to  stand,  and  prior  to  an  instrument  being  adopted, 
the  child's  thigh  was  kept  flexed  for  some  months  upon 
the  abdomen  in  the  hope  of  obtaining  a  certain  degree  of 
fixity  in  the  ligamentous  structure  of  the  hip-joint    This 
however,  could  not  be  effected,  and  Mr.  Paget  advised  the 
adoption   of  an   apparatus   consisting  of  an   articulated 
metal  rod,  extending  from  the  axilla  to  the  heel.    At  the 
front  of  the  hip-joint,  a   steel   clasp   something  like  an 
aneurism  compress  was  fixed  which  held  the  femur  fairly 
in  position,  without  preventing  natural  movement  of  the 
joint.     This  appliance  was  worn  night  and  day  for  up- 
wards of  eighteen  months,  when  it  was  found  that  although 
the  head  of  the  femur  had  not  the  exact  position  assigned 
to  it  by  nature  within  the  acetabulum,  but  had  formed  a 
joint  slightly  in  advance  of  it,  yet  the  patient  could  walk 
and  stand  with  ease,  and  that  without  the  aid  of  the  me- 
chanism.    The  limb  had  also  diminished  but  little  in  cir- 
cumference.    In  order  to  prevent  shortening,  the  thigh 
part  of  the  instrument  was  furnished  with  an  extending 
screw,  hence  the  two  limbs  were  kept  very  nearly  of  equal 
length,  and  the  whole  case  turned  out  very  satisfactorily. 
It  can  read\\y  \iG  uxA«t%\.ciod  that  where  weakness  of  the 
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articulation  exists  any  force  calculated  to  resist  osseous 
displacement  must  give  stability  to  the  whole  joints  and 
tiuu  secure  the  object  mechanically  undertaken. 

The  instrument  for  effecting  this  end  consists  of  a 
pelTic  band  with  a  lateral  crutch  and  thigh  stem  some- 
irhat  similar  in  form  to  Fig.  147^  but,  in  addition,  it 
possesses  a  padded  plate  fixed  immediately  beneath  the 
artificial  hip-joint,  and  acting  by  means  of  a  small  screw 
in  such  a  manner  as  to  throw  the  head  of  the  thigh  bone 
forwards  into  its  cup  and  keep  it  there.  There  is  also 
a  leathern  band  fastened  to  the  opposite  thigh  to  prevent 
digplacement  of  the  instrument,  which  would  otherwise 
turn  round  upon  the  pelvis  from  the  pressure  offered  by 
the  hip-bone. 

More  than  one  form  of  appliance  has  been  devised  for 
the  relief  of  luxation  of  the  hip-joint  not  arising  from 
Occident.  This  deformity  may  affect  either  one  or  both 
hips,  and  may  vary  in  extent  from  partial  displacement  of 
the  head  of  the  femur  to  its  entire  removal  from  the 
Eicetabulum  or  cup,  and  the  formation  of  a  new  socket 
Dn  the  ilium.  Where  the  case  is  so  severe  that  entire 
displacement  of  the  head  of  the  thigh  bone  has  taken 
place,  considerable  shortening  of  the  affected  limb  results. 
A  little  time  ago  I  saw  a  Russian  child  whose  right  hip 
bad  escaped  from  its  socket,  giving  rise  to  a  decrease  in 
length  between  the  two  legs  of  nearly  five  inches.  The 
mechanical  means  adopted  in  this  instance  consisted  of  a 
padded  couch,  which  I  designed,  and  upon  which  the  child 
rested  day  and  night  for  three  months,  during  which 
period  the  shortened  leg  was  gradually  brought  to  the 
same  length  as  the  other,  and  the  head  of  the  femur 
restored  to  its  natural  position.  The  couch  (Fig.  272) 
consisted  of  an  inclined  surface  covered  by  a  soft  mattress 
three  inches  thick,  having  an  aperture  for  defecation. 
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Two  sliding  crutches  were  fixed  to  this  concli  on  wluch 
the  child's  arms  rested^  whilst  the  pelvis  was  firmly  grasped 
by  two  padded  plates  acting  laterally  by  means  of  hori- 
zontal screws.  A  padded  strap  passed  around  the  opposite 
leg  and  under  the  perinseum  of  that  side,  thus  securing  a 
fixed  point  for  future  extension  of  the  limb.  Around  the 
thigh  and  calf  of  the  affected  leg  straps  were  placed  com- 
municating with  a  padded  steel  shoe  in  which  the  foot 
rested.  To  the  sole  of  this  shoe  was  fixed  a  powerful 
screw  acting  against  a  standard  fixed  in  the  lower  edge  of 
the  couch.  When  this  mechanism  was  carefully  applied, 
gentle  extension  was  induced  by  turning  the  screw  be- 
longing to  the  sole-plate ;  this  being  repeated  daily  until 
the  leg  was  brought  into  its  proper  position,  when  a  splint 
made  of  moulded  leather  served  to  secure  the  hip-joint 
permanently  in  its  socket. 

I  believe  this  to  have  been  the  first  couch  of  the  kind 
ever  employed  for  that  purpose. 

Fio.  272. 


A  somewhat  similar  case  to  that  of  the  Russian  child 
was  sent  to  me  a  short  time  ago  by  Mr.  Jones,  of  Lea- 
mington ;  and  acting  upon  his  suggestion,  I  applied  a  very 
strong  and  deep  pelvic  belt,  having  at  its  side  a  metallic 
rod  and  padded  steel  thigh-band.  Just  above  the  external 
trochanter  a  t\i\eVL  ^etci\A\xxk».T  ^^d  ^tai&  affixed,  governed  in 
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mcb  a  manner  by  straps  attached  to  the  steel  rod^  as  to 
ESorce  downwards  and  inwards  the  head  of  the  femur. 
Xhis  succeeded  in  enabling  the  patient  to  walk  with  free- 
dom^  whereas  previously  he  had  the  utmost  difficulty  in 
uoying  at  all. 

8.  Knock-knees  {Genu-valffum). — This  deformity  is  pri- 
marily referable  to   a  relaxation  of  the  internal  lateral 
Sgaments,  which,  by  permitting  the  superior  and  inferior 
extremities  of  the  tibia  and  femur  respectively  to  become 
dightly  separated  at  their  internal  lateral  surface,  disturbs 
fte  axis  of  the  joint  (nearly  horizontal),  and  gives  rise  to 
an  angular  obliquity  of  the  bones.     This  angular  condition 
tt  increased  by  the  superincumbent  weight  of  the  body. 
The  object,  therefore,  which  is  most  aimed  at  in  the  con- 
struction of  every  variety  of  apparatus  intended  for  the 
treatment  of  this  distortion  is  the  restoration  of  the  leg 
^d  thigh  to  a  vertical  position  by  bringing  the  knee-joint 
Uito  its  original  condition. 

When  occurring  in  young  and  growing  children,  this 
Variety  of  distortion  is  attended  with  very  grave  conse- 
ijuences,  inasmuch  as  it  rarely  happens  that  both  legs 
yield  in  the  same  ratio  or  present  the  same  angle  of  inver- 
sion. This  being  the  case,  it  follows  that  the  pelvis  be- 
comes oblique  on  the  side  of  the  shortest  leg,  and  a  curva- 
ture of  the  spine  is  established,  having  its  arc  of  dorsal 
curvature  on  the  side  opposite  to  the  shortened  limb. 

The  mechanical  treatment  of  knock-knees  is  by  no 
means  so  simple  as  would  at  first  sight  be  supposed,  and 
for  the  following  reasons : — ^The  deformity  involves  a  dis- 
turbance of  the  normal  perpendicular  position  of  the 
entire  leg,  resolving  it  into  an  angle  composed  of  two 
levers.  The  first  and  shortest  of  these,  the  thigh,  is 
joined  to  the  pelvis,  its  centre  of  radiation ;  the  second, 
the  leg,  apparently  radiates  from  the  knee-joint,  although. 
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aa  I  Bliall  presently  demonstrate^  it  deflects  from  a  dif- 
ferent point. 

In  order  that  tbe  apparatus  may  act  upon  the  knee-jcnnt 
with  the  greatest  economy  of  force,  one  extremity  must 
be  attached  to  the  pelvis,  other  to  the  heel  of  the  boot 
Taking  these  two  points^  then^  as  the  centre  of  the  circles, 
which  cut  one  another  at  the  centre  of  motion  in  the 
knee-joint  in  ''  genu-valgum/^  but  only  touch  at  this  point 
in  the  normal  state  of  the  limb^  from  which  the  thigh  and 
leg  respectively  are  as  distinct  radii  to  these  points  in 
their  peripheries ;  it  is  manifest  that  when  these  radii,  or 
levers,  are  not  in. the  same  straight  line^  as  is  the  case 
in  the  distortion  under  discussion,  the  centres  of  the 
circles  must  be  brought  nearer  to  one  another,  so  that 
tlie  line  joining  them  would  be  as  the  base  of  a  triangle. 
Now,  by  applying  power  to  the  inner  surface  of  the  knee, 
the  apex  of  the  angle  formed  by  the  thigh  and  leg,  ve 
compel  these  radii  to  move  in  an  outward  direction, 
lengthening  the  base  of  the  triangle,  and  increasing  the 
distance  between  the  centres  of  the  two  circles ;  bringing 
the  radii  into  such  a  position,  that  their  centres  of  rotation^ 
and  the  levers  themselves,  shall  have  become  coincident  in 
one  and  the  same  straight  line. 

Carelessly  viewed,  it  would  appear,  from  the  great  dis- 
tance intervening  between  the  two  feet,  that  the  end  ot 
the  femur  must  become  a  fixed  point  of  rotation  for  the 
tibia;  but  I  believe  that  the  ground  should  be  looked 
upon  as  one  centre,  the  pelvis  another ;  the  superincam- 
bent  weight  of  the  body  being  an  applied  power,  which 
induces  lateral  movement  in  the  two  levers  —  hence  the 
deformity.     The  distance  between  the  feet  is  referable  to 
the  fact  that  they  must  accommodate  themselves  to  the 
obliquity  of  the  femur  and  tibia,  which  results  from  the 
whole  angle  bein^  thrown  outwards  from  the  pelvic  centre. 
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was  principally  led  to  hold  the  opinions  which  I  now 
tdvance,  from  having  often  observed,  that  upon  the  appli- 
2^ion  of  an  apparatus  to  these  cases  the  rectilineal  form 
af  the  instrument  became  an  unchangeable  base,  the  leg 
and  thigh  mutually  conforming  themselves  to  the  plane  of 
direction ;  thus  clearly  proving,  that  the  heel  of  the  boot 
»id  the  hip-joint  arc  the  two  points  whence  the  femur 
and  the  tibia  rotate  inwardlv,  as  will  be  seen  bv  the  foU 
lowing  diagram  (Fig.  273). 

FiCJ.  273 


a 


a.  Is  the  upper  or  femoral  lever. 

6.  The  lower,  or  tibio-tarsal. 

When  power  is  applied  at  c,  the  levers  a  and  h  move  in  an  outward 
direction ;  their  several  centres  d  and  e  moving  upwards  Hud  downwards 
respectively. 

If  my  reasoning  be  valid,  the  necessity  of  treating 
"  geuu-valgum'*'  by  almost  entirely  suspending  flexion  of 
the  knee-joint  is  at  once  decided  in  the  a£Srmative ;  for 
when  the  leg  bends  in  an  anterior  direction,  a  large 
amount  of  lateral  traction  is  at  once  lost,  through  the 
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disposition  manifested  by  tbe  apparatas  to  inward  rotation 
at  the  pelvis^  and  the  cx>nseqaent  destruction  of  the  plane 
of  inversion. 

Fio.  274. 


In  cases  of  simple  ligamentous  weakness^  instruments 
furnished  with  knee-joints  are  Yerj  useful,  as  they  aid  in 
sustaining  the  perpendicular  position  of  the  limb;  but 
where  there  is  deflexion  to  any  serious  extent,  nothing 
will  be  able  to  overcome  the  deformity  but  an  apparatus 
without  joints,  save  at  the  hip  and  ankle,  and  which  ex- 
tends from  the  pelvis  to  the  ground. 

I  proceed  to  a  description  of  various  instruments  which 
are  used  in  the  treatment  of  this  malady ;  commencing 
with  such  as  are  constructed  with  articulated  levers. 

In  the  first  (Fig.  274),  two  lateral  stems,  with  ankle, 
knee,  and  hip-joints,  extend  from  the  heel  to  the  pelvis, 
each  being  secured  at  its  upper  extremity  to  a  padded 
pelvic  band,  which  encircles  the  body ;  at  the  lower,  to  a 
tubular  socket  m  the  liccl  of  the  boot,  and  to  the  leg,  by 
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ided  straps^  one  of  which  arises  from  the  thigh- 
ad  is  fastened  in  front  to  the  lowermost  stem,  after 
crossed  from  behind  over  the  inner  condyle ;  the 

which  likewise  passes  round  the  back  of  the  knee 
e  condyle,  being  secured  to  the  upper  strap.  Thus 
ct    crosswise;    the    upper   strap   contributing   to 

the  head  of  the  tibia,  and  the  lower  one  that  of  the 
-their  combined  direction  of  force  being  outwards. 
strument  is  exceedingly  light,  and,  as  it  admits  of 
scular  motion,  answers  admirably  in  ordinary  cases, 
second  kind  of  instrument  (Fig.  275)  is  also  fur- 
with  a  knee-joint;  but,  instead  of  being  attached  to 

Fio.  275. 


IS,  it  terminates  above,  at  about  the  middle  of  the 
and  below,  at  mid-calf,  by  two  padded  bands, 
se  itself  is  supported  by  a  strong  knee-cap,  which 
ned  to  the  thigh  and  leg  levers;  the  principal 
ge  of  the  apparatus  being,  that  it  can  be  entirely 
3d  by  the  dress,  hence,  when  a  lady  is  under 
nt  for  "  knock-knees,^'  this  instrument  can  be 
ithout  attracting  notice. 
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The  third  form  (Fig.  276)  of  articulated  apparttos  it 
nothing  more  than  a  alight  modification  of  the  one  first 
described ;  bnt  instead  of  using  two  atrapa  as  tracton,  a 
knee-cap  is  substituted.  Another  point  of  difference  ii» 
that  the  leg  and  thigh  are  acted  upon  by  padded  metal 
bands^  which  surround  each^  and  greatly  diminish  the  hm 
of  mechanical  power  attendant  upon  kneeling,  when  an 
instrument  is  secured  to  the  leg  by  straps  alone.    Thia  ii 

Fia.  276. 


probably  the  best  of  all  the  articulated  leg  instruments 
which  are  used  in  the  treatment  of  "  knock-knees." 

This  instrument  is  likewise  furnished  with  a  joint  coin* 
cident  with  the  axis  of  the  ankle,  and  the  boots  are  firmly 
riveted  to  it,  instead  of  being  placed  in  a  tubular  socket; 
so  that  when  the  apparatus  is  applied,  it  fits  closely  to  the 
limbs.  It  will  readily  be  seen,  that  when  the  shafts  of 
the  leg  and  thigh  are  grasped  by  the  upper  and  lower 
bands,  a  great  control  must  be  gained  over  the  lateral 
deflexion. 
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I  have  next  to  describe  an  instrument  constructed  upon 
i  principle  which  is  open  to  considerable  discussion.  It 
iras  invented  by  Mr.  Hester,  of  Oxford,  by  whose  instruc- 
tions I  applied  it,  with  very  promising  results,  to  a  patient 
ot  his,  about  eight  years  ago.  I  have  had  no  other  oppor- 
tunity of  trying  this  kind  of  appliance,  and  on  this  account 
refrain  from  hazarding  an  opinion  as  to  its  probable  effi- 
cacy in  ordinary  cases.  It  is  constructed  upon  a  theory, 
*'that  the  lower  part  of  the  leg  (tibia  and  tarsus)  rotates 
from  the  inferior  extremity  of  the  femur,  in  an  outward 
^ii'ection,  and  that  the  thigh  always  holds  its  original  and 
perfect  position.^'  I  have  already  stated,  that  I  am  con- 
duced that  the  femur  and  tibia  become  mutually  oblique 
^^  the  formation  of  genu-valgum;  still,  I  am  bound  to 
^mit  that,  supposing  the  action  which  I  am  about  to 
^^scribe  be  successful,  the  obliquity  of  the  thigh  may  be 
^Vercbme  by  the  application  of  an  instrument  to  the  inner 
ide  of  the  leg,  consequently  inducing  an  increase  in  the 
^pace  between  the  internal  condyles,  with  reduction  of  the 
emoral  obliquity.  The  instrument  (Fig.  277)  is  con- 
itracted  of  two  levers,  with  a  large  hollow-jointed  disc  at 
heir  point  of  junction,  which  receives  the  internal  con- 
lyle  within  its  circumference.  Of  these  levers,  one 
corresponds  with  the  proper  line  of  the  thigh,  the  other 
irith  that  of  the  leg,  and  both  terminate  by  padded  metal 
bands,  those  above  surrounding  the  thigh,  those  below  the 
calf.  When  the  upper  stem  is  fixed  firmly  to  the  thigh,  a 
ipace  is  left  between  the  inferior  extremity  of  the  lower 
stem,  and  the  internal  malleolus  of  the  tibia,  proportional, 
of  course,  to  the  angularity  of  the  limb;  which  space 
must  be  reduced  by  fastening  the  lower  padded  band  as 
tightly  as  the  patient  can  bear  it. 

In  the  mechanical  action  of  this  instrument,  the  thigh 
lever  becomes  a  fixed  point,  its  major  fulcrum  being 
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situated  at  the  inner  condyle ;  vbile,  as  tlie  rerirtuiee  to 
be  overcome  is  afforded  by  the  lower  1^  tbe  ntf-btnd 
presenta  the  required  meana  for  reducing  the  Bpace  between 
Pio.  277. 


the  tibia  and  leg-stem.     Kneeling  can  be  performed  it     ' 
pleasure  during  the  whole  period  of  treatment,  the  Inee- 
disc  forming  a  ring-joint. 

In  the  next  class  of  instruments,  the  knee-joint  ia  hdd 
in  a  fixed  position.  The  simplest  of  these  consists  of  a 
long  padded  slint  (Pig,  278),  extending  from  the  greater 
trochanter  to  the  heel  of  the  boot,  where  it  fits  into  ■ 
tubular  socket.  The  upper  pait  of  this  splint  is  fixed  to 
the  body  by  means  of  a  hip-joint  in  a  padded  pehric  band, 
and  the  angle  formed  by  the  leg  and  thigh  is  gradually 
reduced  by  the  pressure  of  a  strong  and  broad  webbing 
strap,  which  surrounds  the  knee.  In  the  Orthopedic 
Hospital,  these  splints  are  rarely  attached  to  the  boot; 
consequently  they  lose  much  of  their  efficacy  by  rotating 
upon  the  limb. 

I  am  indebted  to  Mr.  Csesar  Hawkins  for  an  admirable 
modification  ot  t\vi%  maVtuuii^'Q.^.    \^  cnoeists  in  placing  a 
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stop-joint  at  the  knee^  so  arranged  as  to  admit  of  the 
splints  being  flexed  to  such  an  extent  as  will  enable  the 
patient^  when  walking,  to  throw  the  legs  forward  without 
causing  rotative  movement  at  the  hip-joints.  Of  course 
this  is  accomplished  by  not  permitting  the  flexor  action  to 
extend  further  than  will  just  suffice  to  clear  the  foot  ofi* 
the  ground^  without  weakening  the  lateral  mechanical 

Pio.  278. 


traction  of  the  apparatus.  I  have  also  added  a  screw^ 
turned  by  a  key  in  such  a  manner^  that  the  angle  of  flexion 
can  be  increased  or  decreased  at  pleasure. 

In  the  next  appliance  (Fig.  279),  based  upon  the  fore- 
going principle,  a  padded  pelvic  band  has  attached  to  it  a 
perpendicular  lever  on  each  side,  which  passes  down  the 
outer  side  of  the  leg,  and  is  furnished  with  free  centres  at 
the  hip  and  ankle-joints;  that  at  the  knee,  however,  being 
fitted  with  a  tangential  screw,  the  axis  of  which  being 
rectangular  to  the  leg,  permits  extension  only  in  the  plane 
of  the  leg^s  inversion.  The  thigh  and  calf  are  surrounded 
by  padded  metal  bands,  which  are  fixed  to  the  lateral 
stem.    When  this  instrument  is  applied,  the  ratchet-joint 
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should  be  made  to  correspond^  in  its  direction  and  degree 
of  angularity^  with  the  inrerted  knee ;  and  as  the  faiee 
itself  is  firmly  grasped  by  a  broad  band  of  webbing,  wUht 
the  calf  and  thigh  are  held  by  the  metal  bands,  the  eiteB* 
siou  of  the  knee-screw  ouiwarA  prodnoes  a  pressure  upoo 
the  pelvis  and  heel^  together  with  a  diminiition  of  die 
angularity  of  the  knee  by  depression  of  its  apex ;  and  Ae 
leg  will  gradually  regain  a  straight  formj  by  being  drsvn 
parallel  with  the  external  levers^  or  leg-stems. 

Fie.  279. 


Every  principle  essential  for  the  treatment  of  knock- 
knee  will  be  found  embodied  in  the  foregoing  apparatuses; 
it  is  desirable,  however,  that  some  idea  should  be  given  as 
to  which  is  the  best  in  particular  instances  of  this  distor- 
tion. It  has  been  found  from  long  experience  that  the 
instrument  described  at  page  560  is  the  most  efficacious  in 
simple  cases ;  that  at  page  565  in  severer  cases ;  that  on 
the  present  page  in  the  severest. 

When  lalexeX  mNec^wxa  \x»a  ^x^^k:^^^  \a  that  point, 
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where  the  line  of  gravity  no  longer  coincides  with  the 
perpendicular^  or  normal,  centre  of  the  limb,  contraction 
frequently  results  in  a  posterior  direction,  this  being  the 
compensation  afforded  by  Nature  towards  the  sustentation 
of  the  bodily  weight  within  the  area  of  the  foot.  In  this 
case^  the  deformity  must  be  treated  on  a  plan  differing 
from  any  of  those  which  have  hitherto  been  suggested — 
vis.,  the  angular  contraction  of  the  knee  in  its  mesial  plane 
must  be  overcome  in  the  first  place,  and  then  the  lateral 
inversion.  The  mechanism  for  accomplishing  this  is  but 
a  modification  of  the  apparatus  last  described,  the  only 
difference  being,  that  instead  of  one,  there  are  two  ratchet- 
joints  at  the  knee,  the  axes  of  which  are  rectangular  to 
each  other;  thus  the  one  ratchet-wheel  extends  the  leg 
from  the  thigh,  while  the  other  overcomes  the  inversion. 

4.  Fracture  of  the  Patella. — Although  injuries  resulting 
from  firacture  hardly  fall  within  the  scope  of  orthopractic  art, 
yet  one  variety,  fracture  of  the  patella,  may  claim  exemption 
from  this  general  rule  on  account  of  the  necessity  there  is  for 
possessing  a  perfectly  constructed  mechanical  appliance  in 
order  that  its  treatment  may  be  successfully  undertaken. 
Where  the  fracture  is  recent,  a  piece  of  gutta  percha  accu- 
rately moulded  to  the  limb  and  furnished  with  two  semi-lunar 
pads,  the  marginal  concavities  of  which  grasp  the  superior 
and  inferior  firagments  of  the  patella,  and  thus  secure  such 
apposition  as  shall  favour  the  formation  of  cartilaginous 
junction,  is  the  usual  appliance ;  and  even  in  cases  of  some 
months'  duration  this  form  of  splint  has  been  often  adopted 
with  success,  as  I  have  recently  seen  illustrated  in  a  case 
under  Mr.  Lawson's  care,  at  whose  suggestion  I  con- 
structed a  splint  of  the  kind  just  named,  which  at  once 
removed  pain,  and  gave  power  to  the  patient's  knee. 

It  is,  however,  more  with  cases  of  old  standing  and 
disunited  fracture  that  the  orthopractic  mechanician  has 
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to  deal.  The  featares  presented  hy  a  case  of  tlus  kind 
are  separation  of  the  fractured  portions  of  the  pataUi, 
laxity  of  the  qnadratus  femoris  masdes^  and  an  inaUlilj 
to  stand  long  on  the  limb  withont  its  snddenly  yieUing 
beneath  the  patient's  weight. 

To  overcome  this  last  condition  and  impart  secnritj  to 
the  limb  is  the  object  of  the  following  instmment  (Fig. 
280),  which  not  only  secures  the  patella^  but  by  limitiDg 
the  angle  of  articular  motion  prevents  the  possifailitj  of 
an  accidental  fall. 

Fie.  28a 


The  apparatus  consists  of  two  lateral  steel  rods  articu- 
lated in  such  a  manner  as  only  to  admit  of  a  very  limited 
amount  of  motion  in  the  joint.  These  are  secured  to  the 
thigh  and  calf  by  padded  metal  bands,  whilst  two  straps 
holding  semi-lunar  pads  pass  over  the  front  of  the  knee 
and  prevent  dis^V^ceui^iiX.  ^1  >i>Dk<&  ^^^x^i^ 
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5.     Loose    Cartilage,  —  Occasionally    little    pendulous 
Browths  of  cartilaginous  character  form  upon  the  synovial 
membrane  of  the  knee-joint^  one  of  which,  by  becoming 
eYentually  detached,  may  give  considerable  inconvenience 
from  getting  within  the  articular  surfaces.  The  patient  under 
%ucli  circumstances  suffers  very  great  pain,  and  the  only  way 
of  treating  the  case  mechanically  is  by  a  strongly  laced 
liandage  in  whicii  a  small  padded  metal  ring  is  placed  for 
surrounding  and  consequently  holding  firm  the  cartilage 
Md  preventing  it  from  entering  the  joint.    There  is,  how- 
^sver,  another  form  of  loose  cartilage  which  is  produced  by  a 
sudden  and  violent  strain  of  the  knee-joint.  The  distinguish- 
ing features  of  this  affection  are,  an  inability  to  straighten 
the  knee ;  great  pain  on  the  inner  surface  of  the  joint,  just 
where  the  tibia  articulates  into  the  femur ;  and  constant 
liability  on  the  part  of  the  knee  to  suddenly  yield,  espe- 
cially when  the  tibia  is  slightly  rotated  as  in  the  act  of 
turning  upon  the  heel.     These  symptoms  are  due  to  a 
loosening  of  the  semi-lunar  cartilage  which  escapes  from 
its  natural  position  and  interferes  with  the  integrity  of 
the  articular  surfaces  by  getting  between  them.     At  one 
time  the  only  remedy  for  this  affection  was  that  of  keeping 
the  limb  tightly  bandaged  in  a  straight  position  until  the 
cartilage  had   again   become    adherent  to  the  covering 
membrane  of  the  bone.     Three  years  ago,  however,  at  the 
wish  of  Mr.  Paget,  I  devised  a  steel  spring  or  clamp  which 
not  only  fulfilled  the  purpose  of  keeping  the  cartilage  in 
iitu,  but  at  the  same  time  permitted  the  knee  to  have  its 
natural  action.    This  mechanism  also  gave  lateral  stability 
to  the  knee   articulation,  and  thus   constituted   a  firm 
support,  preventing  any  chance  either  of  the  patient  falling 
or  the  cartilage  becoming  displaced.     Fig.  281  shows  its 
form  and  application. 

So  effectual  is  this  appliance  that  a  gentleman  who  bad 
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exercise,  in  which  the  knee  was  involved,  found  hinudf 
capable  of  playing  American  bowls  in  the  way  be  wh 
accuBtomed  to  practise,  which  was  that  of  casting  hinncU 
down  upon  the  ground  when  delivering  the  ball.  1 
mention  this  to  show  how  perfectly  the  mechanism  obviatti 
those  painful  conditions  which  are  known  to  pertain  M 
cases  of  loose  cartilage  arising  from  violence. 

6.  Spraim — {a)  Sprain  of  Gaatrocnemitu. — OccasioiullT 
the  large  muscle  which  forms  the  calf  is  sprained,  andtb 
minute  fibres  ruptured,  leading  to  an  extremely  painAil 
condition  and  consequent  lameness.  The  mechanial 
remedy  for  this  injury  is  a  padded  slipper,  secured  to  tbe 
thigh  by  a  band  and  strap.  The  object  of  this  alTang^ 
ment  is  to  keep  the  heel  from  depression  and  give  rest  to 
the  fibrilla;  which  compose  the  belly  of  tbe  muscle.  Thii 
mode  of  treatment  generally  succeeds  in  restoring  ttrength 
and  uaetttVneBa  to  ftie  \«%-,  >si\.  i^c.\fA  vt  not  do  so,  u 
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elastic  stocking  composed  of  silk  and  india  rubber  can  be 
ysised,  and  the  heel  of  the  boot  raised  a  couple  of  inches. 

(b)   Sprain  of  Ankle-joint, — The   ankle  is   exposed  to 
many  more  chances  of  sprain  and  local  injury  than  any 
other  articulation^  not  even  excepting  the  fingers,  in  con- 
sequence of  the  important  part  it  plays  in  locomotion.     In 
oi^er  to  guard  against  ordinary  accident  this  joint  is 
strengthened  by  powerful  ligaments,  whilst  the  manner  in 
^hich  the  component  bones  are   articulated   protect   it 
greatly   from  injury.     Powerful   tendons   prevent  much 
iiiischief  happening  to  this  joint  in  its  ginglymoid  plane  of 
Movement,  but  in  its  lateral  plane  the  resistance  ofiered  is 
Hot  so  considerable ;  hence  the  frequency  with  which  this 
joint  meets  with  accidents.     When  the  sprain  is  simple  in 
tts  character  rest  and  an  elastic  sock  are  su£Scient  for 
^estoration,  but  when  a  more  marked  degree  of  injury  is 
present  then  the  mechanical  means  adopted  are  a  laced 
boot  with  stiffened  sides,  so  as  to  preserve  the  normal  in- 
t^rity  of  the  joint ;  and  added  to  this,  a  light  metallic  rod 
articulated  at  the  ankle,  and  giving  such  support  to  the 
lateral  ligaments  as  to  prevent  them  again  becoming  ex- 
tended or  strained.     In   shape  this  appliance  resembles 
Pig.  245. 

Sometimes  sprains  of  the  ankle-joint  assume  a  still 
more  severe  character,  rendering  any  attempt  to  place 
weight  upon  the  anterior  two  thirds  of  the  foot  extremely 
painful.  This  is  induced  by  rupture  of  the  ligament  con- 
necting the  bones  of  the  instep  with  the  leg,  and  which 
leads  to  undue  pressure  between  the  articular  facets  of  the 
astragalus  and  scaphoid  bones.  The  means  for  im- 
mediately removing  pain  and  enabling  the  patient  to  walk 
without  inconvenience  are,  the  application  of  two  lateral 
rods  to  the  ankle-joint  having  a  stop  in  front  and  a  strong 
leathern  band  acting  like  a  tendo  Achillis  behind.     With 
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this  device  the  strained  ligaments  (astragalo-tcaflind] 
are  rested,  and  the  ankle  supported  in  such  a  maimer  m 
to  prevent  recurrence  of  the  primary  mischief. 

7.  Varicoie  veins. — ^Another  affection  of  the  lower  finhi 
due  to  debility  or  weakness  is  that  known  as  varicose  taat 
This  condition  originates  in  some  impediment  to  the  flof 
of  blood  from  the  lower  extremities^  and  a  lax  state  of  tte 
parietes  of  the  veins. 

Varicose  veins  are  not,  however,  strictly  confined  to  tke 
lower  extremities,  but  may  exist  in  any  other  part  of  the 
body  where  obstruction  to  the  venous  circulation  exists. 
Wherever  they  may  happen  to  be,  the  mechanical  mesni 
required  for  their  treatment  consists  in  the  application  of 
a  silken  elastic  support,  formed  principally  of  india-rubber, 
to  the  varicose  region ;  hence  in  the  leg  this  takes  the  form 
of  an  elastic  stocking,  knee-,  ankle-,  or  thigh-bandage, 
whilst  in  the  trunk  it  has  the  shape  of  a  belt  or  stays. 

Elastic  bandages  should  always  be  constructed  of  the 
precise  form  of  the  region  for  which  they  are  required; 
hence  the  custom  of  purchasing  these  appliances  at  the 
first  druggist's  or  draper's  shop  that  may  happen  to  be 
near  is  most  mischievous.  I  have  constantly  seen  in- 
stances where  not  only  considerable  discomfort  was  caused 
by  this  procedure,  but  much  danger  to  the  health  of  tbe 
individual. 

The  object  in  these  appliances  is  to  give  a  uniform 
support  to  the  part  affected,  but  this  is  rendered  im- 
possible if  an  accurate  fit  is  not  obtained. 

From  the  highly  elastic  material  of  which  these  articles 
are  constructed  it  will  be  understood  that  great  latitude  is 
taken  by  manufacturers  and  shopkeepers  in  adapting  them 
to  a  limb.  If  the  retracting  surface  acts  unequallj, 
isolation  of  some  parts  of  the  varicose  veins  is  apt  to  occoi) 
whilst  t\ie  aAj^ieenX.  t^^qita  \x\»:^  Vi^  tightly  compressed. 
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The  annexed  diagrams  (Fig.  282)  represent  the  right 
Knd  the  wrong  way  of  applying  elastic  stockings.  I  do 
lot  know  anything  demanding  more  care  and  where 
greater  carelessness  exists  than  in  the  application  of  these 
elastic  bandages.  The  clumsy  and  old-fashioned  laced 
itockings  are  constantly  resorted  to  where  uniform  pressure 
b  in  the  highest  degree  desirable. 

Fig.  282.» 


/ 


The  above  drawings  are  no  exaggeration  of  the  effects  of 
liap-hazard  selection  in  accordance  with  linen  draper's 
sizes.  It  is  a  matter  of  surprise  that  this  subject  has  never 
excited  the  attention  it  deserves^  more  especially  when  it 
is  remembered  that  upon  the  accurate  fitting  of  such  ap- 
pliances the  proper  circulation  of  the  blood  and  the 
absorption  of  abnormal  secretions  so  frequently  depend. 
Supports  for  varicose  veins  are  of  three  kinds : 
Ist.  The  old-fashioned  laced  stockings  composed  of  thick 

*  This  drawing  very  inadequately  expresses  my  meaning,  which  is,  that 
mileas  the  surface  of  support  he  perfectly  uniform,  yaricose  veins  are  certain 
to  increase,  owing  to  the  elastic  material  forming  in  folds  across  the  relaxed 
y&BM,  and  still  further  increasing  the  dilatation  of  their  walls. 
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jean  and  india  rubber,  with  a  series  of  lace-holes  to  attadi 
it  to  the  leg.  This  form  of  support,  in  cases  where  the 
skin  is  broken  or  otherwise  injured,  is  still  adopted  as  the 
best  means  of  affording  support ;  and  although  clumsy  in 
construction  and  troublesome  of  application  is  more  li- 
able in  cases  of  severe  varix  than  any  more  modern 
invention. 

2nd.  Stockings  of  a  reticulated  or  net-shaped  substance 
in  which  fibres  of  india-rubber  are  interwoven  in  a  direction 
transverse  to  the  vertical  plane  of  the  limb. 

3rd.  Stockings  constructed  on  the  spiral  or  helical 
principle ;  which  consists  of  long  strips  of  delicate  elastic 
web  sewn  together  in  a  spiral  form.  This  plan  was  in- 
vented by  an  ingenious  Frenchman  named  Bourgeard, 
and  is  adopted  by  the  majority  of  London  mechanicians. 

It  may  perhaps  be  a  matter  of  interest  to  know  that  the 
first  bandage  entirely  made  of  elastic  fabric  was  con- 
structed and  applied  by  myself  to  the  Duke  of  Buccleugh, 
for  whom  Sir  A.  Cooper  was  anxious  to  obtain  some 
appliance  more  easily  adjusted  than  the  ordinary  lacing 
bandage.  The  fabrication  was,  however,  exceedingly  crude 
compared  with  the  exquisite  and  beautiful  productions  of 
the  present  day. 

A  plan  of  treating  varicose  veins  by  mechanical  pressure 
was  suggested  to  me  by  my  friend  Mr.  T.  Nunn.  The 
value  of  this  method  is  so  great  that  I  venture  to  mention 
it.  It  consists  in  the  application,  bei\eath  an  ordinary 
elastic  stocking,  of  a  small  silken  pad  accurately  following 
the  course  of  the  varicose  vein,  and  thus  by  its  localised 
pressure  tending  to  approximate  the  venous  parietes.  I 
have  seen  several  most  successful  cases  resulting  from  this 
practice. 
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Gymnastics  of  the  Lower  Extremities. 

This  section  has  been  in  great  part  anticipated  by  the 
description  of  instruments  for  flexion  and  extension  of  the 
knee  (pp.  431  and  433)^  flexion  and  extension^  abduction 
lUid  adduction  of  the  ankle  (pp.  511^  512^  and  514)^  and 
dotation  of  the  thigh  (p.  o99) .  These  pieces  of  mechanism^ 
Specially  constructed  for  the  application  of  localized  move- 
ments to  the  lower  extremity^  are  admirably  adapted  for 
the  purpose.  They  are  more  complex,  however,  than  is 
Jrequisite  in  many  cases.  Where  the  contraction  is  slight, 
a  much  more  simple  arrangement  may  be  adopted.  In 
rach  cases,  indeed,  with  a  pulley  and  a  piece  of  rope  it  is 
not  diflScult  to  extemporise  an  appliance  which  will  serve 
every  useful  purpose.  In  fig.  207  is  shown  one  method  of 
applying  the  rope  and  pulley  which  will  be  found  valuable 
in  several  forms  of  contracted  hip  or  knee,  or  as  an  aid 
to  the  exercise  of  imperfectly  paralysed  muscles  of  the 
thigh. 

When,  indeed,  it  is  requisite  to  place  systematically 
in  action  the  paralysed  muscles  of  the  lower  extremity, 
over  which  voluntary  control  is  not  altogether  lost,  a  simple 
pedal  attached  to  a  weighted  rope  passing  over  a  properly 
fixed  pulley,  or  so  arranged  that  it  may  be  acted  upon  by 
graduated  elastic  cords,  will  serve  every  purpose.  The 
weighted  cord  and  pulley  are  most  easily  managed,  and 
any  ingenious  carpenter  can  without  difficulty  construct  a 
framework,  movable  or  fixed,  to  which  they  can  be  at- 
tached. In  hospitals,  where  it  may  be  desirable  to  have  a 
permanent  arrangement  of  weighted  cords  for  the  exercise 
of  paralysed  extremities,  whether  upper  or  lower,  the 
gymnasium  already  described  (Fig.  155)  would  be  found 
most  convenient. 
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It  IB,  however,  very  often  imposaible  for  a  pttie 
obtain  access  to  a  gymnasiam  formed  on  this  pre 
both  on  account  of  its  costliness  and  occupation  of 
There  are,  therefore,  many  simpler  contrivances 
may  be  adopted. 

Amongst  the  foremost  of  these  is  the  single  aad  ( 
pedal  appliance  of  Mr.  J.  N.  Badcliffe,  which  dec 
ranks  amongst  the  most  ingenious  of  these  appli 
The  following  drawing  will  show  the  form  and  constr 
of  these  apparatus. 

Fig.  283  represents  a  pedal  arrangement  in  whii 
canieed  india>nibber  cords  are  made  the  resistant 
To  these  are  added  steel  springs  placed  under  tb 
plate  of  the  instrument,  the  advantage  of  which  i 
both  flexors  and  extensors  become  equally  exercised 
using  the  mechanism. 


Fig  284  is  intended  to  show  a  still  further  advano 
this  principle,  and  its  invention  is  equally  due  t 
Badclifie.  In  this  apparatus  the  treadles  are  attac 
a  case,  and  bo  &nan%«^  \^W\.  'o.-^ii.  an<j  weight  being 


or  Tiiv:  i,o\vi:r  exthemitie^ 


npon  them  it  ia  registered  in  a  scale.  Heace  it  is  easy 
to  obtain  a  daily  record  of  the  progress  made  by  the 
patient  and  his  acce»BioQ  of  strength. 


Both  forms  of  appliance  have  for  Bome  time  been 
adopted  at  the  National  Hospital  for  the  Paralysed  and 
Epileptic  in  Queen's  Square,  and  with  the  most  beneficiul 
results. 

I  proceed  now  to  describe  some  of  the  less  complex 
means  of  exercising  the  lower  extremity  bv  mechanical 
aid. 

Contraction  of  the  hip-Joint. — This  deformity  requires 
a  great  amount  of  attention  and  care  so  to  "  localize " 
the  "movements,"  that,  whilst  seeking  to  relax  con- 
tracted muscles,  no  undue  strain  may  be  exerted  upon 
the  joint  itself.  I  employ  an  apparatus  consisting  of  a 
■eat  npon  which  the  patient  rests ;  his  pelvis  or  hips  arc 
secured  to  this  seat;  a  padded  band  surrounds  the  thigli, 
Z1 
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aiid  three  cords  passing  over  pulleys  properly  fixed,  bring 
the  limh  into  motion.  By  the  patient  pulling  one  cord 
the  thigh  is  extended ;  by  pulling  another,  it  is  abducted; 
and  by  pulling  a  third,  it  is  rotated. 

All  these  motions  are  required  in  order  eflTectnally  to 
overcome  contraction  of  the  hip-joint.  This  exercising 
apparatus,  like  all  others,  can  be  furnished  with  a  '^  tell- 
tale,'^ indicating  the  exact  number  of  movements  pe^ 
formed  in  each  direction;  and  enabling  the  patient  or 
operator  to  judge  accurately  of  the  extent  to  which  the 
movements  are  carried. 

Contraction  of  the  knee-joint. — The  localized  exercues 
adapted  to  contraction  of  the  knee-joint  should  be  those 
which  will  particularly  extend  the  tendons  of  the  bicepSi 
semi-tendinosus  and  semi-membranosos  muscles,  the  con* 
traction  of  these  muscles  being  the  principal  impediments 
to  flexion  and  extension  of  the  knee-joint  at  the  will  of  the 
patient. 

The  simplest  exercise  is  performed  as  follows: — ^The 
patient  being  seated,  the  leg  and  thigh  are  secured  to  the 
seat  by  means  of  straps  adapted  for  the  purpose.  A 
slipper  is  firmly  fastened  to  the  foot,  and  at  its  anterior 
extremity  a  cord  is  attached,  communicating  with  a  pulley, 
so  fixed  that,  when  the  former  is  pulled  by  the  patient,  the 
leg  is  extended.  An  india-rubber  band  fastened  to  the 
heel  of  the  slipper  establishes  action  in  the  contrary  direc- 
tion ;  and  thus  gentle  but  continuous  and  well-regulated 
exercises  may  be  employed  for  about  half  to  three  quarters 
of  an  hour  daily,  until  permanent  extension  of  the  con- 
tracted tendons  and  strengthening  of  the  limb  result. 

In  cases  where  the  contraction  of  the  knee-joint  is  slight, 
simple  manipulations,  accompanied  by  active  and  vigorous 
shampooing,  are  employed ;  but  even  in  these  cases,  the 
use  of  the  api^aT^\.vx!&  \wsX  ^Iwded  to  is  better  than  any 
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)ther  plan,  owing  to  its  possessing  an  index  denoting  the 
lamber  of  times  the  knee  has  undergone  flexion  and 
txtension,  thus  permitting  the  amount  of  motion  to  be 
ccarately  ascertained.  An  exercise  of  this  kind  soon 
acceeds  in  extending  the  muscles  belonging  to  the  pos- 
erior  part  of  the  leg,  when  the  case  is  slight ;  and  also, 
fhere  tenotomy  has  been  previously  resorted  to,  an  increase 
f  power  and  flexibility  is  undoubtedly  obtained.  In  fact, 
Qch  exercise  should  be  the  invariable  sequence  to  surgical 
^tment,  as  affording  the  most  certain  method  for  per- 
lanently  establishing  its  good  effects. 
When  the  patient  is  knock-kneed,  then  an  exercise  of  a 
fferent  kind  may  be  adopted,  in  order  not  only  to  over- 
ime  the  resistance  offered  by  the  muscles  of  the  outer 
le  of  the  leg,  which  are  shortened ;  but,  also,  to  diminish 
id  eventually  overcome  the  ligamentous  opposition  which 
variably  attends  cases  of  knock-knee,  when  of  long 
inding.  The  plan  to  be  pursued  is,  first,  to  place  the 
lel  of  the  patient  against  a  slight  padded  rest  fixed  to  a 
>ol,  and  then,  by  pressure,  exercised  by  the  operator's 
Aid  applied  to  the  inside  of  the  knee,  gradually  to  induce 
e  limb  to  assume  a  straight  position.  Added  to  this, 
ampooing,  friction,  and  manipulation  should  be  freely 
iployed  to  the  outer  side  of  the  knee-joint,  while  pressure 

steadily  maintained  against  the  inner  surface  (inner 
ndyle  of  the  femur).  After  pursuing  this  plan  vigor- 
^ly,  for  a  certain  period,  according  to  the  age  of  the 
tient  and  the  condition  of  the  case,  a  padded  splint 
ould  be  affixed  to  the  leg,  in  order  to  secure  the  advan- 
^  gained  by  motion. 
It  must  be  distinctly  understood  that  in  all  severe  cases 

deformity,  involving  the  inferior  extremity,  exercises 
d  movements  are  merely  adjuncts  to  mechanical  treat* 
3nt,  in  the  restoration  of  the  part  to  its  normal  state ;. 
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and  the  reason  why  these  exercises  hold  this  secondary 
position  is  manifest^  when  it  is  recollected^  that  the  weight 
of  the  body  rapidly  counter-balances  whatever  gain  may 
have  been  obtained  in  the  legs  during  ''exercise.''  In 
these  cases^  very  light  mechanical  appliances^  calculated  to 
maintain  the  rectification  secured  by  movements,  and  yet 
to  allow  every  natural  bodily  motion,  are  applied,  after  the 
exercises  have  ceased. 

Contraction  of  the  heeL — In  slight  examples,  the  foot  is 
rapidly  flexed  and  extended  during  a  period  of  ten  minutes; 
then  the  ankle-joint  and  its  adjacent  parts  are  well  sham- 
pooed by  the  hand  of  the  operator,  thus  leading  to  flexibi- 
lity of  the  joint.     In  more  aggravated  cases,  a  like  exercise 
is  first  employed  for  a  period  varying,  according  to  the  age 
of  the  patient,  from  five  to  fifteen  minutes ;  and  then  the 
foot  is  placed  in  a  leathern  boot,  having  a  small  perpen- 
dicular spring  affixed  to  it,  the  action  of  which  tends  to 
maintain  the  extension  which  is  gained  by  exercise.    In 
still  worse  cases,  exercises  are  performed  by  the  employ- 
ment of  a  nicely  padded  slipper,  affixed  to  a  pulley.    The 
patient  is  seated  on  a  properly  prepared  stool,  and  com- 
mences  by  pulling  a  cord  attached  to  the  toe  part  of  the 
slipper ;  the  effect  of  which  is  to  extend  the  heel-tendon. 
A  strong  india-rubber  band,  fixed  to  the  heel  of  the  slipper, 
opposes  the  traction  of  the  pulley,  and  thus  enables  the 
patient  to  flex  and  extend  the  foot  as  rapidly  as  may  be 
desired. 

A  small  index  can  be  affixed  to  the  apparatus  by  which 
the  person  who  superintends  the  movement  is  rendered 
aware  of  the  number  of  times  the  foot  has  been  flexed  and 
extended.  This  arrangement  is  most  useful,  because  the 
success  of  the  treatment  is  largely  dependent  upon  the 
regularity  with  which  the  exercises  are  performed. 
To  facilitate  t\\e  ^y^\\^^1\q\i  of  localized  movements  I 
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subjoin,  as  in  the  case  of  the  upper  extremity,  a  synopsis 
of  the  mode  of  action  of  the  lower  extremities.  The 
movement  of  the  joints  represents  the  direction  of  action 
of  the  different  groups  of  muscles,  and  forms  the  simplest 
foide  to  the  passive  or  voluntary  exercise  of  these. 

1.  Hip'joini. — This  articulation  permits — 

(a)  Flexion. 
(4)  Extension, 
(c)  Abduction, 
{d)  Adduction, 
(e)  Circumduction. 
{/)  Rotation. 

In  extension  it  is  well  to  remember  that  the  psoas  and 
iliacos  muscles  fulfil  the  part  of  active  ligaments.  Hence, 
in  extension,  these  muscles  are  brought  into  action. 

2.  Knee. — This  joint  admits  of — 

(a)  Flexion, 
{b)  Extension. 

It  permits^  also,  slight  movements  of  rotation. 

8.  Fibular  joints. — The  movement  of  the  fibula  upon 
the  tibia  is  nearly  imperceptible. 

4.  Ankle  and  tarsal  joints. — ^The  actions  of  these  joints 
are  best  considered  together,  as  they  co-operate  too  inti- 
mately to  be  dissociated  in  the  movements  of  the  foot. 

The  ankle-joint  permits  chiefly  and  the  tarsal  joints 
slightly  movements  of 

(a)  Flexion, 
{b)  Extension. 

The  ankle-joint  admits  of  very  slight  lateral  motion,  and 
the  movements  of 

(c)  Adduction^ 

[d)  Abduction, 
{e)  Rotation. 
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of  which  the  foot  is  susceptible,  depend  almost  exdoavely 
upon  the  articulations  of  the  tarsus. 

(/)  drcumduetum 

arises  almost  entirely  from  the  ankle  and  tarsal  joints. 

5.  Tarsth-metatarsal  arHculations. — ^The  movements  of 
these  joints  are  very  slight. 

6.  MetatarsO'phalangeal  articulatiom,  —  These  joints 
])ermit  the  first  phalanx  of  the  toes  to  move  in — 

(a)  Flexion. 
{b)  Extension. 
(c)  Adduction. 
{d)  Abduction. 

7.  Phalangeal  articulations. — The  movements  of  tlie 
phalanges  of  the  toes  are  similar  to  those  of  the  fingen, 
but  much  less  extended.  Although  these  movements  ire 
^^iven  as  pertaining  to  the  subject  of  this  section,  they 
depend  for  their  value  upon  the  superintendence  of  i 
skilled  and  experienced  professor  of  gymnastics. 


III.  Deficiencies. 

The  deficiencies  of  the  lower  extremity  which  the 
orthopractic  mechanician  has  to  contend  with  are  chieflv 
those  which  arise  either  from  accidental  mutilation  or 
surgical  operation.  Occasionally  he  is  called  upon  to  re- 
lieve the  disability  which  pertains  to  a  leg  the  development 
of  which  has  been  arrested.  To  effect  this,  a  modification 
of  one  or  other  of  the  instruments  described  under  the 
section  of  Deformities,  wiU  meet  the  requirements  of  the 
case. 
When  {roui  ^ecv^e^x^^.  ot  ^c^a^^a^  S\.  \!a&  become  advisable 
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to  remove  by  the  surgeon's  knife  the  whole  or  part  of  a 
lower  limb,  or  this  has  been  destroyed  by  accident,  the 
first  consideration  influencing  the  patient's  mind  is,  the 
probable  effects  of  the  mutilation  upon  the  pursuit  of  his 
daily  avocation. 

Various  mechanical  substitutes  have  from  the  earliest 
times  been  devised  for  the  purpose  of  supplying  the  place 
of  an  abbreviated  lower  member.  Whatever  their  con- 
structive form,  the  aim  in  all  such  pieces  of  mechanism  is 
to  afford  a  substitute  for  the  defective  limb.  For  this 
purpose  the  clumsiest  apparatuses  are  occasionally  resorted 
to.  Such,  for  instance,  as  a  mere  rest  for  the  stump,  and 
a  pin  or  stick  to  make  up  the  interval  between  the  stump 
and  ground. 

The  true  orthopractitioner  in  constructing  an  artificial 
limb  will  seek  to  approximate  it  as  nearly  as  possible  to 
the  mechanical  condition  of  the  natural  member;  and 
insignificant  as  this  approach  may  be,  even  in  the  most 
ably  devised  mechanisms,  in  striving  for  it,  such  success 
as  is  attainable  can  be  secured.  And  this  achievement  is 
at  least  such  that  the  mutilated  individual  can,  as  a  rule, 
be  made  equal  to  all  the  duties  of  an  active  life,  while  the 
defect  of  symmetry  is  diminished  largely. 

The  first  point  which  the  mechanician  has  to  consider  is 
the  nature  of  the  stump.  In  amputation  above  the  knee 
the  length  of  stump  best  fitted  for  the  adaptation  of  an 
artificial  limb  is  two  thirds  of  the  thigh.  If  the  stump  be 
longer  than  this,  the  end  may  press  against  the  sheath  of 
the  artificial  limb  to  the  great  discomfort  of  the  patient 
and  impediment  to  free  walking.  In  amputation  below 
the  knee,  the  length  of  the  stump  is  of  less  importance. 
But  if  it  be  shorter  than  one  third  of  the  leg,  difficulties 
are  experienced  in  securing  the  artificial  leg. 

The  length  of  the  stump  is,  however,  not  always  within 
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the  surgeon's  control.  Sometimes  firom  disease  or  am- 
dent  it  is  necessary  to  remove  almost  the  entire,  if  not  the 
entire  limb.  And  an  artificial  member  can  be  saccessfoU; 
attached  to  a  stump  of  but  a  few  inches  length,  although 
the  difficulty  of  satisfactorily  adapting  the  substitute 
increases  as  the  extent  of  surface  for  attaching  it  de- 
creases. 

An  artificial  leg  above  knee,  when  properly  constructed, 
represents  in  external  form  the  shape  of  the  perfect  limb, 
and  corresponds  in  articular  action.  Its  mode  of  attach- 
ment to  the  stump  is  by  means  of  a  sheath  or  '^  bucket/' 
and  the  joints  are  brought  into  motion  either  by  the  action 
of  the  stump — as  at  the  knee — or  by  metallic  and  other 
springs,  as  at  the  ankle  and  toe-joints. 

Upon  the  fit  of  the  bucket  and  accuracy  of  the  joints 
depends  the  success  of  the  mechanism.  If  the  conditions 
required  for  its  perfect  construction  are  fully  complied 
with,  the  form  and  action  of  the  leg  will  differ  but  little 
from  the  sound  limb ;  and  cases  have  frequently  occurred 
within  my  experience  where  detection  of  the  false  leg 
from  the  real  by  a  casual  observer  has  been  a  matter  of 
considerable  difficulty. 

The  following  drawing  shows  the  different  parts  of  an 
artificial  leg  above  the  knee  (Fig.  285). 

The  portion  of  the  artificial  leg  which  receives  the  stamp 
(a)  is  called  the  bucket.  Upon  the  proper  construction  of 
this  part  entirely  depends  the  action  and  stability  of  the 
remaining  parts.  Some  time  ago  I  discovered  and  applied 
a  new  principle  to  its  formation,  which,  whilst  it  secured 
the  most  complete  apposition  between  the  stump  and  the 
artificial  receptacle,  required  only  one  point  of  bearing  in 
conformity  with  the  internal  anatomy  of  the  limb.  The 
bolts  (the  knee-bolt  being  shown  at  b)  are  the  various 
articular  centres  xec^vuT^d  to  fix.  the  different  parts  of  the 
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al  leg  together  and  produce  axial  motion.  The 
}  (c,  D,  x)  are  the  mock  muscles,  or  motors  governing 
lion  of  the  ankle-  and  toe-joints, 
ordinary  hucket  leg  (Fig.  386),  such,  in  fact,  as  is 
r  made  use  of  by  the  poorest  people,  is  thus  con* 
Fio.286. 
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utructed.  It  consists  of  a  hollow  slieath  or  bucket  (i) 
accurately  conformed  to  the  shape  of  the  stump,  and 
having — in  lien  of  the  more  symmetric  proportions  of  the 
artificial  leg — a  ''  pin"  (b)  placed  at  its  lower  end  to 
form  connection  between  it  and  the  ground. 

This  kind  of  leg  is  strongly  to  be  recommended  where 
expense  is  an  object,  as  it  really  fulfils  all  the  conditions 
(excepting  external  similitude)  embraced  by  a  better  piece 
of  mechanism.  It  is  likewise  occasionany  employed  widi 
benefit  by  those  patients  who  firom  ladL  of  confidence 
prefer  learning  the  use  of  an  artificial  leg  by  first  pFi^ 
tising  with  the  conmionest  substitute. 

There  are  fewer  varieties  in  legs  above  knee  than  bekwi 
from  the  point  of  amputation  rarely  differing  in  the  former, 
but  admitting  of  much  deviation  in  the  latter.  Thus, 
when  a  limb  is  lost  above  knee,  the  usual  point  for  surgicad 
removal  is  about  the  middle  third  of  the  thigh,  the  stump 
resulting  having  an  almost  universal  form  and  length; 
but  when  the  limb  is  amputated  below  the  knee,  it  depends 
greatly  upon  the  opinion  held  by  the  surgeon  (as  to  the 
most  advantageous  stump)  whether  the  remaining  portion 
embraces  nearly  the  whole  of  the  tibia  or  terminates! 
little  below  the  knee.  Two  kinds  of  leg  above  knee  have 
been  depicted ;  there  is  yet  a  third  (Fig.  287)  which  pos- 
sesses a  certain  amount  of  merit,  from  being  less  expensive 
than  a  complete  form  of  artificial  limb,  and  more  useful 
than  the  common  bucket  leg.  It  consists  of  a  wooden 
stump  sheath  (a)  furnished  with  a  knee-joint,  the  action 
of  which  is  entirely  under  the  control  of  the  patient,  who 
can  at  will  kneel,  or  keep  the  artificial  limb  rigidly  ex- 
tended. The  mechanism  is  a  vertical  spring  bolt  snd 
ratchet  (b)  ;  the  former  situated  at  d  in  the  figure,  and 
acting  upon  the  latter  fixed  in  the  knee-joint  (b).  The 
leg  teTmvna\.e&  m  wi  oT^\\i«r^  ^yql  v^. 


The  primary  object  sought  in  the  construction  of  a  sub- 
stitute for  the  natural  limb  is  to  place  the  weight  of  the 
trunk  on  such  portions  of  the  artiRcial  surface  as  are  beat 
enabled  to  assist  locoDaotion  without  paining  the  stump. 

If  after  amputation  above  knee  a  stump  thinly  covered 
bjr  integument  remains,  and  a  mere  bucket  or  hollow 
wooden  sheath  were  adjusted,  regardless  of  anything  but 
conformity  to  external  shape,  the  effect  would  be  to  draw 
the  flesh  upwards  and  produce,  not  only  painful,  but  in- 
jurious pressure  at  the  end  of  the  stump.  Whereas,  were 
that  portion  of  the  pelvis,  the  tuberosity  of  the  ischium, 
selected  for  the  principal  point  of  resistance,  and  the  re- 
maining  part  of  the  bucket  left  free,  the  patient  would 
with  ease  rest  the  whole  weight  of  his  body  upon  the  false 
leg  without  in  the  slightest  degree  dragging  upwards  the 
fleshy  part  of  the  stump.  In  constructing  an  artificial  leg 
above  the  knee,  therefore,  the  following  principles  have  to 
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be  conMdered :  first,  that  the  centre  of  grantjr,  or  tlut 
point  around  which  the  weight  of  the  patieDf  a  body  ii 
evenly  borne,  letaini  ita  normal  position,  and  that  the 
relation  of  the  artificial  limb  to  it  is  the  same  a>  that  of 
the  normal  limb ;  and  secoudly,  that  the  articulations  oi 
joints  are  so  formed  as  not  only  to  yield  to  the  lerersge 
exercised  by  the  stump  for  the  purpose  of  waUung,  but  to 
maintain  the  leg  in  a  perpendicular  poaition  when  the 
gravity  or  weight  of  the  artificial  limb  alone  brings  them 
into  action. 

To  discover  the  precise  spot  where  the  centre  of  grafi^ 
falls,  let  reference  be  made  to  the  following  diagram  (Kg:. 
288),  which  represents  in  rough  outline  the  eretA  poaliaB 
of  the  human  frame. 


A  dotted  line  passes  down  the  centre  of  each  1^  finm 
the  head,  showing  the  liue  of  gravity  in  each  limb  when 
the  weight  otftie>KA'3  \«'^»KK&-a.vs&.^^r^a8  intheKt 
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of  walking.     It  will  be  perceived  that,  from  the  breadth  of 
the   pelvis^  these  lines  there  merely  approximate  slightly^ 
the  point  for  commingling  being  in  the  head^  which  thus 
ferms  the  apex  of  a  triangle.    Now  if  the  skeleton  be  care- 
foUy  examined  and  contrasted  with  a  living  person,  it  will 
he  found  that  in  the  pelvis,  where  the  lines  in  the  drawing 
approach  nearer  than  at  their  base,  the  tuberosities  of  the 
ischia  are  situated ;  and  through  these  points  the  mecha- 
nical lines  enabling  the  figure  to  be  held  upright  when 
borne  upon  one  leg  pass.     It  must  be  understood  that  the. 
dotted  lines  simply  show  the  line  of  gravity  of  eacA  limb, 
— ^that  which  corresponds  to  the  whole  body  is  the  dark 
vertical  line  drawn  from  the  head  to  the  middle  of  a  base 
formed  by  both  legs.     During  the  act  of  walking  the  line 
formed  by  the  perpendicular  position  of  the  body  deviates 
from  the  middle  of  the  base  just  mentioned,  and  alter- 
nately falls  within  the  sole  of  each  foot^  forming  part  of 
the  line  marked  by  dots  in  the  diagram. 

From  this  it  will  be  at  once  seen  that  in  the  construc- 
tion of  the  bucket  of  an  artificial  leg  only  one  spot,  the 
tuberosity  of  the  ischium,  exists  where  the  bearing  of  the 
body  can  be  correctly  placed.  This,  if  clearly  understood 
by  the  mechanician,  renders  the  construction  of  an  artificial 
limb  a  matter  of  comparative  simplicity. 

In  illustration  of  the  importance  of  the  foregoing  propo- 
sition, the  following  case  may  be  adduced. 

A  gentleman,  aged  18,  had  lost  the  right  leg  by  ampu- 
tation, five  inches  below  the  fork  or  perinaeum.  Owing 
to  the  stump  being  improperly  supported  whilst  healing, 
it  became  contracted  laterally  and  anteriorly,  and  he  was 
unable  to  bring  it  in  a  straight  line  with  the  body,  or 
make  its  extremity  touch  the  opposite  leg.  The  case  was 
further  complicated  by  lumbar  curvatiure  of  some  standing. 
It  is  evident  that  if  an  artificial  leg  were  attached,  on 
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ordinary  priociples,  to  a  Btnmp  of  the  kind  described,  ttie 
foot  would  be  several  inches  in  advance  of  and  apart  fron 
the  opposite  foot. 

But  by  acting  npon  the  prindples  jtut  stated  the 
difficnlties  of  the  case  were  eaailj  overcome.  A  bucket, 
fitted  to  the  stninp,  was  made  bo  as  to  have  its  sole  point 
of  bearing  against  the  tuberosity  of  the  ischinm,  and  tbe 
rest  of  the  artificial  leg  was  arranged  around  a  perpeo. 
dicular  line  dropped  from  this  point,  irrespective  of  tbe 
direction  of  the  stnmp. 

Upon  the  limb  thus  constructed  being  applied,  tbe 
patient  stood  and  walked  as  perfectly  as  he  wonld  hsTC 
done  had  the  stump  been  in  a  normal  condiHon. 

The  following  diagrams  (Fig.  289)  represent  the  fonn 
of  the  stump,  and  its  position  when   placed  within  the 
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artificial  leg,  the  dots  showing  the  line  taken  from  the 
ischium  to  the  ground. 

If  the  human  frame  be  carefully  examined^  and  reference 

made   to  the  distribution  of  such  muscular  masses  as 

constitute  the  form  and  shape  of  the  lower  extremities,  it 

will  be  found  that  the  centre  of  the  knee,  the  centre  of 

the  hip,  and  the  centre  of  the  ankle  are  placed  rather 

more  towards  the  back  part  of  the  limb  than  the  front, 

\}j  which  the  joints  obtain  a  hinge-like  motion.     This 

accounts  mechanically  for  powerful  muscles,  such  as  those 

of  the  calf  and  thigh,  being  required  to  bring  into  action 

the  joints  of  the  leg.     In  strict  obedience  to  the  example 

set  by  nature,  the  mechanician  must  proceed  to  construct 

his  artificial  articulations ;  otherwise,  upon  the  weight  of 

the  body  being  placed  upon  the  leg,  its  centres  would 

yield.     If,  however,  these  are  scientifically  arranged,  the 

weight  when  added  merely  serves  to  increase  their  stability, 

as  the  joints  in  attempting  to  bend  backwards  strengthen 

themselves,  and  prevent  any  anterior  yielding.     Although 

nothing  in  the  construction  of  an  artificial  leg  requires 

greater  care  and  reflection  than  the  position  of  the  joint 

centres,  it  is  only  during  the  time  the  wearer  is  in  a 

perpendicular  posture    that    they  become  a   matter  of 

importance;   as  to  enable  the  patient  to  progress,  the 

artificial  limb   must  become  rigid,  which  can  alone  be 

accomplished  by  an  adherence  to  the  rule  just  laid  down, 

viz.,  that  the  articular  centres  be  so  placed  as  to  lie  behind 

the  line  of  gravity  formed  by  the  weight  of  the  body 

resting  on  the  artificial  surface.     To  ascertain  whether 

this  rule  is  rightly  carried  out  or  not,  it  is  simply  necessary 

to  extend  a  cord  from  the  perinseal  edge  of  the  bucket  and 

carry  it  to  the  centre  of  the  heel,  when  the  knee-bolt 

should  be  three  fourths  of  an  inch,  and  the  ankle-bolt  half 

an  inch  behind  the  line  so  formed. 
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HaviBg  correctly  established  where  the  joint  centres 
should  be^  it  becomes  requisite  to  distribute  their  amoimt 
of  motion.  Various  means  have  been  devised  for  the 
purpose  of  governing  the  knee's  action,  such  as  the  em- 
ployment of  bands  of  india-rubber  or  metallic  springs^  bat 
such  methods  are  rendered  unnecessary  if  the  mechanical 
rule  of  placing  the  centre  a  little  behind  the  line  of  gravity 
be  carefully  attended  to. 

When,  however,  from  shortness  of  the  stump  or  partial 
paralysis  of  its  muscles,  sufficient  vigour  cannot  be  imparted 
to  it  to  produce  anterior  action,  then  a  special  contrivaiice 
becomes  necessary.     This  is  best  effected  in  the  following 
manner.     A  vulcanized  india-rubber  cord  being  fixed  at 
one  end  to  the  anterior  upper  edge  of  the  tibial  portion  of 
the  artificial  leg  should  be  reflected  over  the  knee,  and 
passed  through  a  small  metal  ring  like  a  buckle  with  its 
teeth  removed ;  the  other  end  being  carried  over  the  edge 
of  the  bucket  and  secured  to  a  shoulder  strap.     The  effect 
of  this  arrangement  is  to  relieve  the  stump  from  the  entire 
backward  bearing  of  the  leg  when  the  latter  is  raised,  and 
transfer  to  the  shoulder  band  the  power  of  controlling  the 
action  of  the  leg. 

Sometimes,  however,  it  happens,  notwithstanding  that 
the  stump  is  of  proper  proportion,  that  whatever  pains  the 
patient  takes  in  learning  to  gain  an  easy  motion  of  the 
knee  (whilst  walking),  his  endeavours  are  in  vain ;  as  from 
a  mistaken  sense  of  insecurity  the  length  of  swing  required 
to  produce  a  straightening  of  the  knee-joint  is  nervously 
neglected,  and  instead  of  the  body  depending  upon  a  firm 
perpendicular  prop,  it  has  nothing  but  a  yielding  support 
to  make  use  of.  When  this  occurs,  and  it  is  impossible 
to  make  the  patient  overcome  the  ill-habit,  it  is  re- 
quisite to  secure  the  knee  by  a  bolt,  and  thus  compel 
a    longer  stride  on  the   ^nalty  of   tripping  at   even* 
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step.*  When  the  wearer  requires  to  bend  the  knee  for 
the  purpose  of  sitting  down,  the  bolt  is  easily  withdrawn 
and  the  free  action  of  the  knee  immediately  secured. 

Next  in  importance  to  the  position  of  the  centres  of 
articulation  is  the  mechanical  power  governing  their  action, 
particularly  that  of  the  ankle-joint.  Here  nature  can  be 
followed  only  at  a  great  distance.  A  band  of  vulcanized 
india-rubber  partially  imitates  muscular  action,  but  in  one 
direction  only,  viz.,  that  of  retraction  when  once  extended, 
but  to  create  an  evenness  of  force  by  the  suspension  of  the 
withdrawing  power  of  one  set  of  muscles  whilst  their 
antagonists  are  in  use,  requires  nervous  vitality  and  cannot 
be  communicated  to  inert  substances. 

A  great  objection  to  vulcanized  bands  is  that  either 
their  elasticity  diminishes  by  frequent  use,  or  they  break 
so  frequently  as  to  be  a  continual  plague  to  the  patient. 
This  difficulty  is  obviated  by  employing  a  tubular  spring, 
which  exercises  retractile  power  when  extended,  but  ex- 
pansion when  compressed,  two  highly  desirable  qualities 
to  be  combined  where  equilibrium  of  centre  action  has  to 
be  maintained. 

It  is  easy  to  understand  that  a  tubular  spring  more 
completely  fulfils  the  requirements  of  the  case  than  any 
other  mechanism  as  yet  devised,  as  it  produces  contraction 
and  elongation  with  greater  evenness  of  force. 

Besides  the  vulcanized  elastic  bands  and  tubular  spring, 
there  is  another  plan  occasionally  employed.  This  con- 
sists of  a  horizontal  slip  of  metal  placed  in  the  sole  of  the 
foot,  and  fastened  to  the  leg  part  by  a  catgut  band,  the 
reaction  imparting  motion  to  the  ankle-joint. 

The  following  diagrams  (Fig.  290)  are  framed  to  show 
the  position  in  which  tubular  ankle-springs   should  be 

*  The  stop  or  bolt  consists  of  a  thin  strip  of  steel  passing  down  the  side 
of  the  leg,  and  checking  the  action  of  the  knee-joint. 
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placed,  and  their  relation  to  the  centre  of  motion.  Sisoe. 
however,  the  drawing  was  made,  other  and  more  ingenxM 
plans  have  been  devised  for  obtaining  the  advantage  d 
helical-spring  action.  These  will  be  described  at  a  sdbn- 
quent  portion  of  the  work. 


Fia.  290. 


/ 
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A,  represents  the  back  fpring,  correspondiDg  in  mction  to  tbe  heri 
tendon ;  B.  the  front  spring,  answering  to  those  tendona  uplifting  the 
front  of  foot ;  C,  the  malleoli,  or  ankle  centre. 


The  object  of  every  kind  of  ankle  spring  is  to  elevate  the 
toes,  whilst  the  leg  is  thrown  forward  in  walking,  and 
allow  of  their  falling  when  the  weight  of  the  body  is  placed 
ui>on  the  heel,  thus  securing  an  appearance  of  natural 
action.  If  this  were  not  carefully  attended  to,  the  toes 
would  cither  strike  against  every  trifling  inequality  on  tbe 
surface  of  the  ground,  or  remain  fixed  at  such  an  angle 
that  when  the  wearer's  body  became  vertical  to  the  1^, 
they  would  turn  upwards  in  a  grotesque  manner. 

The  diagrams  show  the  condition  of  the  springs  in 
different  postures  of  the  foot  and  leg. 

Having  uoWeedi  \Xi^  ^ovcw\&  x^ojsisite  to  be  attended  to 
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e  construction  of  an  artificial  leg  above  kaee,  it  is 
lecessary  to  discuss  the  forms  of  mechanical  subati- 
br  a  leg  ampatated  belov  the  knee.  Of  this  kind  of 
ual  leg  there  are  several  varieties,  the  simplest  being 
imon  wooden  or  "  box  leg,"  such  as  may  he  daily 
in  Greenwich  Park,  worn  by  many  of  the  naval 
jnere.     The  form  of  apparatus  (Fig.  291)  consists  of 


3w  trough  to  receive  the  knee,  a  pin  to  make  op  the 
ce  of  the  trough  from  the  ground,  and  a  shaft  to 
;  it  safely  to  the  wearer's  body, 
iple  as  this  kind  of  mechanical  substitute  is,  yet,  if 
■ly  contrived,  there  are  many  cooditions  in  its  struC' 
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turc  that  merit  attention.  Id  the  first  place,  the  hideinto 
which  the  pin  enter*  should  be  bored  oUiqadf,  tlni 
widening  the  base  and  enabling  the  patient  to  ttand  or 
walk  with  greater  firmneas  than  if  the  pin  were  perpot- 
diciilar.  In  addition  to  this  the  shaft  ahonld  be  cnmd  i 
little  backwards,  so  that  it  may  be  fitted  with  gnatif 
jierfection  to  the  patient's  body.  The  straps  required  to 
fix  the  teg  should  also  pass  over  the  woodwork,  and  ast 
through  it,  by  which  means  doaer  proximity  is  seennd 
between  the  leg  and  the  wearer.  I  hare  improred  t]u 
arrangement  of  this  form  of  leg  by  afi^ing  a  perpendicalv 
hinge  to  the  upper  end  of  the  1^  shaft,  which,  when  the 
l>aticnt  sits  down,  corresponds  to  the  action  of  the  h^ 
joint,  and  prevents  tbc  end  of  the  shaft  from  thraitiiif 
backwards,  this  hitherto  liaving  been  the  greatest  objection 
attached  to  the  use  of  a  common  leg. 

Another  kind  of  wooden  leg  below  knee  consists  of  i 
hollow  sheath  accurately  fitting  the  stump  (Fig.  29^1- 
Thix,  from  its  shape,  is  called  a  socket  leg,  its  priudpil 
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tage  being  that  it  preserves  and  employs  the  action 
J  knee-joint,  a  point  too  important  to  be  lightly  set 
as  it  enables  the  patient  to  avoid  the  awkwardness 
etting  every  one  who,  not  expecting  to  find  a  man^s 
DJecting  many  inches  beyond  his  chair^  accidentally 
gainst  it. 

third  kind  of  artificial  leg  below  knee  has  many 
cations,  all  more  or  less  dependent  upon  the  length 
mdition  of  the  stump.  It  requires  great  care  in  its 
uction.  If  the  stump  be  one  third  of  the  leg  in 
,  and  its  surface  is  strong  and  healthy,  then  a  sheath 
lating  at  its  lower  extremity  in  an  ankle  and  toe- 
and  furnished  with  tubular  springs,  is  the  best  form 
193). 

Fia.  293. 


!  sheath  is  aflBxed  to  the  leg  by  a  narrow  leathern 
band  and  two  lateral  straps.  There  cannot  be  any 
that  the  best  situation  for  amputation  below  knee, 
inically  considered,  is  a  little  beneath  the  junction 
i  upper  and  second  third  of  the  leg,  as  a  useful 
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amount  of  leverage  is  thus  secured  witlumt  forming  a 
stump  so  long  as  to  produce  abrasion  by  finctioa  sguut 
the  inner  part  of  the  sheath,  as  inTariaUy  happens  if  Ik 
stump  be  too  long.  It  has  firequently  occuned  widiift 
the  author's  experience,  that  the  length  of  stmnp  Im 
been  so  great  as  to  necessitate  an  aperture  on  the  ante- 
rior surface  of  the  sheath,  as  in:  the  annexed  disgna 
(Fig.  294). 


Fid.  294. 


Circumstances^  however,  occasionally  arise,  requiring 
the  amputation  to  be  above  the  situation  just  mentioned 
Sometimes  but  three  inches  of  stump  is  left.  When  this 
occurs  the  same  kind  of  artificial  leg  is  applied,  but  instead 
of  attaching  it  by  a  simple  strap  and  leathern  thigh-band, 
it  becomes  requisite  to  form  a  solid  connection  between 
the  thigh  and  wooden  sheath.  This  is  done  by  two  lateral 
steel  uprights^  furnished  with  a  stop  knee-joint,  and 
attached  to  the  circumference  of  the  thigh  by  a  semi- 
circular baiA  QiX\^\.  TDkRXal^'waasM^^^^  back  of  the  leg, 
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about  the  centre  of  the  thigh.  This  arrangement  not  only 
prevents  the  artificial  leg  from  being  withdrawn  from  the 
stump  by  its  weight,  but  likewise  serves  to  impart  motion 
to  the  lower  leg  in  walking,  the  thigh,  through  the  medium 
of  the  metal  bars,  controlling  its  action. 

Occasionally  there  will  be  rectangular  contraction  of  the 
stump  after  amputation  below  knee.  When  this  is  so,  a 
very  useful  artificial  limb  is  constructed  in  which  the 
weight  of  the  patient  is  received  on  a  padded  plate,  fitted 
to  the  bent  knee.  This  plate  is  sustained  by  two  lateral 
levers,  terminating  superiorly  in  a  thigh  bucket,  and 
inferiorly  in  a  carefully  proportioned  leg,  formed  to  repre- 
sent the  shape  and  action  of  the  natural  member.  With 
this  the  patient  can  walk  admirably,  whilst  the  axis  of  the 
natural  knee  is  simidated  in  the  mechanism ;  sitting  down 
is  readily  managed. 

Sometimes  a  stump  from  tenderness  will  be  so  ex- 
tremely sensitive  as  to  destroy  all  hope  of  making  it 
a  point  of  bearing.  When  this  is  the  case  a  wooden 
bucket  must  be  appended  to  the  metal  lateral  uprights 
in  lieu  of  the  thigh- band  (Fig.  295).  By  this  means 
the  weight  of  the  body  will  be  received  against  the 
tuberosity  of  the  ischium  as  in  amputation  above  knee. 
The  lateral  uprights  should  be  made  to  slide,  thus  enabling 
the  patient  carefully  to  adjust  the  distance  between  the 
superior  edge  of  the  lower  leg  sheath  and  the  top  of  the 
bucket. 

In  most  cases  of  amputation  below  the  knee  it  is  highly 
important  that  the  weight  of  the  body  should  be  received 
by  a  bucket  or  sheath  surrounding  the  thigh.  This  pre- 
sents a  readily  understood  advantage,  namely,  that  not 
only  is  all  weight  removed  from  the  stump  and  its  cicatrix, 
but  the  walking  of  the  patient  becomes  so  much  more  easy 
of  accomplishment.    For  upon  the  thigh  being  brought 
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Fig.  295. 


forward,  the  whole  artificial  limb  is  advanced  without 
inducing  any  strain  upon  the  stump.  If^  howeveri  the 
upper  bucket  be  absent,  then  the  labour  of  impelling  the 
leg  is  tlirown  upon  the  stump^  which  soon  becomes  wearied 
and  incapalile  of  sustained  exertion.  All  patients  who 
walk  well  with  artificial  limbs  below  knee  have  an  upper 
bucket  to  their  mechanism. 

Latterly,  owing  to  the  advances  made  in  ''  conservative 
surgery/'  many  cases  have  occurred  where  only  the 
anterior  or  tarsal  portion  of  the  foot  has  undergone 
amputation,  thus  leaving  the  os  calcis  or  heel  for  the 
patient  to  rest  on.  This  operation,  although  producing  an 
extremely  valuable  stump  for  the  purpose  intended,  is  a 
cause  of  much  difficulty  to  the  mechanician  when  an  arti- 
ficial foot  has  to  be  attached.  The  mechanical  obstacles 
will  be  readily  understood  from  a  slight  description  of 
what  \iaa  to  \ie  coxiXxvs^^* 
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In  the  first  place,  it  is  necessary  to  give  the  form  of  the 
anterior  portion  of  the  foot,  and,  having  given  it,  to  fix  it 
in  such  a  manner  as  to  prevent  pressure  against  the  front 
of  the  stump  when  brought  into  action  by  walking.  The 
heel  being  present,  it  is  evident  that  whatever  is  attached 
must  be  in  contact  with  it,  and  when  it  is  remembered 
that  the  stump  presents  a  shape  like  an  irregular  ball,  it 
will  at  once  be  seen  that  unless  the  artificial  foot  is  pre- 
vented from  rising  beyond  a  line  horizontal  with  the 
ground,  the  resistance  must  necessarily  fall  against  the 
front  and  tender  end  of  the  stump.  The  plan  which  I 
adopt  in  constructing  an  apparatus  for  a  stump  of  this 
kind  is  to  sink  the  rounded  heel  into  a  very  light  and  thin 
socket,  the  groundwork  of  which  is  a  metal  plate,  the  size 
and  form  of  the  natural  sole.  Rising  laterally,  and  on  both 
sides  from  this,  are  two  light  metal  stems  having  at  the 
ankle  what  is  called  a  stop-joint,  the  reason  for  which  will 
be  obvious  when  it  is  stated  that  it  prevents  the  sole-plate 
from  rising  beyond  a  rectangle,  and  yet  allows  the  toe 
part  to  be  pointed  downwards  when  the  patient  assumes  a 
sitting  position  (Fig.  296) . 


Tig.  296. 
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Fixed  to  the  firont  of  the  sole  plate  and  upon  its  nppr 
surface,  ia  an  artificial  two  thirds  foot,  haying  a  toe-joiBt, 
and  hollowed  in  that  portion  which  resta  against  die 
anterior  extremity  of  stump.  The  whole  ia  carefiJh 
padded  and  fixed  on  to  the  ankle  by  two  narrow  sfcrapL 
Upon  the  patient  attempting  to  walk  with  this  apparatos 
he  will  find  the  rolling  action  of  the  stomp  checked  by  the 
ankle  band,  which,  transferring  the  resisting  force  to  tbe 
sole  plate,  brings  the  toe-joint  into  play,  and  causes  a 
natural  action  without  the  slightest  pressure  upon  the 
front  of  the  stump.  If  the  end  of  the  latter  is  at  all 
tender,  an  air  cushion  fitted  to  the  heel  cavity  may  be 
introduced. 

Another  and  still  more  perfect  form  of  appliance  for 
either  Chopart's,  PirigoPs,  or  Syme's  operation  is  formed 
by  a  leathern  sheath  enveloping  the  stump,  to  which  two 
lateral  steel  rods  are  attached.  An  artificial  foot^  fur- 
nished with  heel  tendon  and  a  toe-spring,  receives  the 
lower  end  of  these  rods,  and  gives  firmness  and  stabilitr 
to  the  whole  appliance,  which  very  accurately  represents  a 
human  foot  and  leg. 

A  leathern  boot  of  ordinary  construction  covers  the 
whole  lower  portion  of  the  mechanism,  thus  giving  it 
natural  form  and  appearance. 

This  is  the  only  kind  of  appliance  calculated  to  be  of 
much  service  in  such  cases ;  but,  for  those  patients  who 
do  not  value  appearance  and  merely  seek  for  such  mecha- 
nical aid  as  will  assist  locomotion,  a  leathern  hood  (Fig. 
297)  bearing  no  inapt  resemblance  to  an  elephant's  foot, 
can  easily  be  made,  and  the  walking  rendered  good. 

As  in  a  leg  above  knee  one  particular  point  is  selected 
to  sustain  the  weight  of  the  patient's  body,  so  in  an  arti- 
ficial leg  below  it  becomes  a  matter  of  much  importance 
to  discover  'w\i«A,  -^otXAaxL  ofl  ^^  VsA^xior  of  the  socket  is 
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best  adapted  to  receive  the  reactance  of  tbe  limb.     If  the 
head  of  the  tibia  is  firmly  compressed,  very  little  iucon- 


venience  is  experienced  by  the  patient,  but  if  the  weight 
of  the  body  be  directed  against  the  anterior  part  of  the 
stump,  a  strainiug  nneaainess  of  the  flesh  against  tbe  end 
of  the  boDi  is  immediately  felt. 

It  ia  thus  clearly  apparent  that  the  distribution  of  resist- 
ance must  be  over  the  former  surface,  and  the  confonna- 
tion  of  the  interior  of  the  socket  be  made  in  accordance 
with  this  rule ;  as  upon  this  being  done  very  little,  if  any, 
uplifting  friction  can  take  place  against  the  end  of  the 
stump.  Having  determined  this  point,  the  question  will 
undoubtedly  arise  as  to  whether  a  surface  consisting  of 
bone  with  but  alight  integumentary  covering,  can  be  made 
to  sustain  far  the  riecesstay  lengthened  period,  pressure 
proceeding  from  a  wooden  ring,  however  accurately  ad- 
justed to  it.  This  difficulty  is,  however,  easily  set  at  rest 
by  any  plan  which,  without  interfering  with  the  special 
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points  of  bearing  embraced  in  the  shape  of  the  sheath, 
shall  give  an  artificial  covering  to  the  hard  parts  of  the 
knee.  This  is  accomplished  by  the  insertion  of  a  leathern 
cap  carefully  lined  with  a  stratum  of  rather  thick  chamois 
skin^  and  placed  between  the  knee  and  the  inner  surface 
of  the  wooden  leg  (Fig.  298),  which  leathern  cap  being  open 
at  the  lower  end,  does  not  in  the  slightest  degree  interfere 
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with  the  freedom  of  the  stump,  but,  on  the  contrary, 
rather  tends,  by  holding  the  muscular  covering  of  the  leg 
firmly  together,  to  encourage  any  movement  within  the 
socket  the  stump  may  need  for  its  coolness  and  comfort. 

The  cap  just  mentioned  is  by  no  means  universally 
adopted,  but  Mr.  Sheldrake,  my  father,  and  myself,  have 
successively  employed  it,  and  found  it  of  extreme  value. 
I  therefore  advise  its  constant  use,  more  especially  as 
every  particle  of  friction  takes  place  between  the  cap  and 
the  wooden  sheath  instead  of  between  the  latter  and  the 
stump,  which  circumstances  would  inevitably  occur  if  it 
were  not  for  the  cap. 

To  show  the  ^te^l  amount  of  difficulty  occasionally 
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encountered  in  having  to  construct  artificial  limbs  below 
knee,  and  the  importance  of  preventing  the  stump  from 
becoming  angularly  contracted  during  the  time  of  healing, 
the  following  case  may  be  adduced. 

A  patient  having  whilst  in  Canada  suffered  from  frost- 
bite, on  account  of  which  amputation  of  both  legs  became 
necessary,  the  surgeon  who  performed  the  operation  very 
wisely  determined  to  save,  if  possible,  the  knee-joint,  but 
in  so  doing  left  but  two  inches  of  stump  on  one  leg  and 
three  on  the  other. 

From  the  shortness  of  the  attaching  surface,  and  as  it 
would  seem  the  want  of  mechanical  skill  on  the  part  of 
the  Canadian  artizans,  the  laudable  attempt  of  the  surgeon 
to  make  a  useful  joint  was  not  heeded,  and  a  couple  of 
artificial  legs,  with  troughs  to  receive  the  bent  knees,  were 
constructed;  the  result  being  that  although  the  patient 
was  enabled  to  walk,  yet  upon  sitting  down  the  legs  pro- 
jected at  right  angles  before  him  in  a  most  inconvenient 
and  distressing  manner,  and  the  stumps  also  became 
angularly  contracted. 

Upon  the  patient  visiting  London,  Sir  William  Fergusson 
sent  him  to  me,  considering  it  practicable  that  the  stumps 
which  had  become  firmly  contracted  at  right  angles, 
might  by  mechanical  power  be  straightened  and  the  mobi- 
lity of  the  joint  restored,  afterwards  admitting  of  a  pro- 
perly constructed  pair  of  artificial  legs  being  applied.  Sir 
William  Fergusson  suggested  the  mechanical  mode  by 
which  this  might  be  accomplished,  which  consisted  of  two 
lateral  bars  of  metal  furnished  with  a  hinged  centre  whose 
angle  could  be  varied  by  the  insertion  of  a  small  screw. 
At  the  inferior  end  of  these  levers  a  metal  band  corre- 
spending  to  the  distance  existing  between  the  under  part 
of  the  knee  and  the  end  of  the  stump  was  afiSxcd,  and  in 
front,  passing  directly  across  the  centre  of  the  patella,  a 
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strong  and  wedl-padded  leathern  bmnd  joined  one  nprigbt 
to  the  other.  When  in  position  the  apparatus  had  the 
form  shown  in  Hg.  299.  An^Ur  Tariation  was  obtained 
hj  means  of  a  perforated  disc  and  screw  at  c. 


It  will  at  once  be  seen  that  upon  any  attempt  beio^ 
made  to  bring  the  lateral  uprights  close  to  tbe  thigh  in  a 
downward  direction,  the  force  of  resistance  became  trans- 
ferred to  the  patella  strap,  and  from  thence  to  the  metal 
band  at  the  back  of  tbe  stump,  thus  uplifting  it.  This  mode 
of  treatment  carefully  carried  out,  although  occupying  two 
or  three  months,  answered  erentually  in  the  most  perfect 
manner.  The  contraction  of  tbe  stump  and  immobility  of 
the  knee-joints  were  overcome,  artificial  legs  of  tbe  kind 
described  [Fig.  295)  adapted,  and  at  this  moment  the 
patient  walks  well  and  easily,  aided  merely  by  a  stick, 
more  to  prevent  an  accidental  disturbance  of  his  balance 
by  a  slippery  surface  or  accidental  collision,  than  for  tbr 
purpose  of  helloing  his  walking.  No  boon  could  posublj 
be  greater  t\\a'n  eTitfiA\a%a,'n\Q«\sSSH»S.'wi-s^t  well  under 
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umstancea  such  as  tboae  jttst  detailed,  and  the  case 
ea  to  prove  what  care  and  ingenuity  can  accomplish, 
'ever  difficult  the  conditions  may  appear.  Before  pro- 
ling  to  a  description  of  the  more  perfect  forms  of  arti- 
l1  limb  recently  devised,  I  would  direct  attention  to  the 
owing  drawing,  representing  a  plan  of  comtructing  a 
after  excision  at  the  hip-joint,  and  which  was  invented 
Messrs.  Charriere  of  Pans. 


The  sketch  represents  a  patient  wearing  a  leg  so  formed 
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as  to  take  its  bearing  around  the  pelyis,  whilst  hip^  knee, 
and  ankle-joints  admit  of  the  wearer  assuming  a  ntting 
posture  at  will. 

Fortunately  amputations  of  this  kind  are  extremely  raie, 
but  the  mechanism  here  shown  is  sufficient  toenaUet 
patient  to  perform  all  the  ordinary  duties  of  life. 

Of  the  more  elaborately  constructed  artificial  legs  three 
have  obtained  especial  popularity  in  this  country. 

The  first  of  these  is  of  English  origin,  and,  owing  to  iti 
baring  been  adopted  by  the  late  Marquis  of  Anglesea,  is 
called  the  Anglesea  leg.  The  second  is  known  by  the 
name  of  its  inventor,  and  bears  the  appellation  of  tlie 
Palmer  leg.  The  third  was  devised  by  Dr.  Bly,  of 
Rochester,  New  York.  Since  these  were  derised  two 
other  forms  of  artificial  limbs  have  been  invented  and 
patented,  one  by  Dr.  Marks,  of  America,  the  other 
by  myself.  Both  will  be  described  in  their  proper 
sequence. 

The  two  legs  first  named  possess  indisputable  merit, 
and  have  long  been  popular,  yet  neither  fulfil  entirely  the 
desiderata  demanded  by  those  patients  who  seek  to  obtain 
the  most  perfect  representation,  in  action  as  well  as  farm, 
of  the  human  limb.  One  glaring  fault  in  both  these 
pieces  of  mechanism  is  that  the  natural  motion  of  the 
ankle-joint  exhibited  duriug  the  act  of  walking  upon  an 
irregular  surface  is  entirely  unprovided  for,  hence  the  pain 
and  abrasion  so  frequently  experienced  by  those  who  use 
either  of  these  limbs.  To  explain  this  more  fullv  a  brief 
description  must  be  given  of  the  construction  of  both 
mechanisms. 

The  Anglesea  Leg.^The  Anglesea  leg  consists  of  a 
wooden  frame,  formed  to  represent  in  extx^rnal  shape  a 
human  limb,  and  having  ordinary  mortise-and-tenon 
joints  for  ^Todixxdxv^  \\v^  V\i^^  %xA  'axJtXjt  ^notion.     These 
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joints  are  joined  together  by  steel  bolts  passing  tlirough 
iheir  centre,  and  the  joints  themselves  are  brought  into 
action  by  a  long  piece  of  catgut  fixed  at  the  back  of  the 
lieel   and   terminating   at  the  knee^  which   serves  as   a 
representative  of  the  flexor  muscles  of  the  knee  and  ex- 
tensors of  the  foot^  whilst  an  india-rubber  band  fixed  in 
front  of  the  ankle^  and  attached  to  a  piece  of  wood  in  the 
centre  of  the  calf,  effects  the  purpose  of  counteracting 
the   catgut    cord    already    mentioned,   and    flexing    the 
foot    upon    the    leg.      An    india-rubber    band    is    also 
fixed  in  front  of  the  upper  part  of  the   leg,  to  aid  in 
impelling  its  lower  portion  forward  whilst  walking.     The 
upper  portion  of  the  wooden  frame  is  hollow,  for  the 
purpose  of  receiving  the  stump  of  the  patient,  and  affording 
attachment  between  the  artificial  leg  and  the  body.     The 
original  idea  of  this  contrivance  was  that  of  representing 
the  action  of  the  muscles  of  the  human  limb ;  for  b!^  the 
catgut  cord  is  fixed  to  the  back  of  the  knee  and  terminates 
in  the  heel,  it  serves  to  extend  the  foot  when  the  limb  is 
straightened  as  in  standing ;  whilst  the  india-rubber  front 
band,  becoming  tense,  tends  to  uplift  the  toes  from  the 
ground  when  the  leg  is  flexed  in  walking.     This  idea, 
though  at  first  sight  appearing  to  be  very  ingenious,  loses 
all  claim  to  the  positive  merit  when  the  entire  absence  of 
lateral  motion  in  the  ankle-joint  is  found  to  comprise  part 
of  its   arrangement.     Yet,  notwithstanding   a  defect  so 
palpable  as  the  one  just  named,  this  artificial  leg  has  been 
almost  the  only  one  hitherto  adopted  in  England. 

To  render  the  foregoing  description  more  intelligible 
two  drawings  are  given,  representing  an  Anglesea  leg  as 
arranged  for  stumps  above  and  below  the  knee  (Fig.  301) . 

The  action  of  the  knee-  and  ankle-joints  is  seen  to  be 
purely  ginglymoid  or  hinged,  so  that  if  the  wearer  were  to 
tread  on  any  slanting  or  irregular  surface,  only  a  slight 
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edge  could  possibly  rest  upon  the  ground,  whilst  tlif 
Htump  of  the  patient  woald  be  snbmitted  to  conaiderable 
Btrain  and  pressnre.  By  the  former  contingency  grest 
instability  ia  occasioned,  and  by  the  latter  abrasion  of  the 
skin  generally  results.    This  highly  objectionable  conditioa 


Below  knee.  Abore  knee. 

Th«  pMitioD  of  Uie  tendoni  U  •hown  b;  dotted  lines. 

is  entirely  attributable  to  a  want  of  lateral  motion  in  the 

ankle-joint,  as  will  be  seen  when  Br.  Sly'a  invention  is 

described. 

Id  addition  to  other  disadvantages,  it  happens  that, 
ovriug  to  the  manner  in  which  the  catgut  is  affixed  to  an 
Anglesea  leg,  tW  Xo«  \MfiAm«&  ^ioted  like  m  dandng- 
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master's  every  time  the  leg  is  tlirown  forward  in  walking ; 
thus  only  a  small  portion  of  the  foot  rests  upon  the  ground 
until  the  patient's  weight  brings  down  the  remainder,  with 
generally  a  heavy  thud-like  noise.  It  must  be  evident  to 
any  one  who  observes  the  human  foot  whilst  thrown 
forward  in  the  act  of  walking,  that  the  heel  first  touches 
the  ground,  whereas  in  the  leg  imder  consideration,  the 
toes  come  in  contact  prior  to  any  other  portion  of  the  foot. 
Hence  the  Anglesea  leg  has  always  to  be  made  rather 
shorter  than  the  natural  limb,  which  necessarily  imparts  a 
limping  action  in  walking.  This  error  of  construction  is 
entirely  avoided  in  Dr.  Ely's  leg  and  that  which  I  have 
invented,*  by  which  means  the  toes  readily  clear  the 
ground,  and  all  chance  of  accidentally  striking  against  a 
stone  or  other  impediment  is  set  aside. 

An  Anglesea  leg  also,  at  its  best,  presents  an  extremely 
ugly  external  appearance,  owing  to  the  wood  of  which  it  is 
composed  being  left  uncovered,  except  by  the  stocking  of 
the  wearer. 

The  Palmer  Leg.— The  Palmer  leg  (Pig.  302)  is  con- 
structed with  errors  somewhat  similar  to  those  of  the 
Anglesea,  but  instead  of  a  common  mortise  joint  forming 
the  ankle  movement,  a  peculiar  adaptation  is  made  by 
rendering  the  foot  part  hollow,  and  placing  the  solid  part 
of  the  leg  within  its  cavity,  thus  producing  a  neater 
external  appearance,  although  at  the  same  time  greatly 
weakening  the  joint  itself.  For  as  the  leg  is  held  in  place 
at  the  ankle  by  a  metal  bolt  passing  through  the  centre  of 
the  joint,  and  as  it  has  no  other  check  but  the  catgut  band 
mentioned  in  the  arrangement  of  the  Anglesea  leg,  it  is 
evident  that,  upon  any  stretching  or  fracture  of  the  catgut 
occurring,  the  front  of  the  instep  must  become  violently 
torn  away,  and  the  patient  permitted  to  fall  forward,  most 
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probably  to  bis  serious  injury.  The  method  by  which 
action  is  giren  to  the  ankle  is  also  by  means  of  a  catgut 
cord  at  the  back  of  the  leg,  and  an  india-rubber  or  wire 
spring  in  firont^  the  former  representing  the  flexor,  the 
latter  the  extensor  muscles.  From  the  lightness  of  the 
Palmer  leg  and  the  ease  of  walking  with  it,  it  has  long 
superseded  the  Anglesea  leg  in  America,  but  it  is  at  the 
best  a  weak  and  fragile  structure. 

Dr.  Ely's  Leg. — The  faults  apparent  in  both  the  Angle- 
sea  and  Palmer  legs  have  been  entirely  overcome  by  an 
ingenious  piece  oi  \ci^^3ckaxi\&T£L  vcL^ented  and  patented  by 
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Dr.  Bly,  of  America.  He  having  the  advantage  of  accurate 
anatomical  knowledge^  and  carefully  examining  the  human 
leg  by  frequent  dissections^  devised  an  exact  imitation  of 
the  action  of  the  ankle-joint,  obtaining  free  lateral  rotation 
and  antero-posterior  movements^  thus  securing  those  con- 
ditions which  are  observed  in  the  formation  of  the  human 
foot  and  ankle.  Patients  who  have  used  either  an  Angle- 
sea  or  Palmer  leg  must  frequently  have  experienced  the 
disagreeable  sensation  which  results  from  the  stump  being 
harshly  pressed  by  the  sides  of  the  artificial  receptacle  on 
standing  upon  any  uneven  surface;  for  as  the  vertical 
centre  of  the  stump  should  always  coincide  with  that  of 
the  artificial  limb  when  the  patient  stands  or  walks,  it 
necessarily  follows  that  any  circumstance  which  has  a 
tendency  to  disturb  the  coincidence  between  the  line  of 
the  stump  and  the  line  of  the  artificial  limb  must  materi- 
ally influence  the  natural  gait  of  the  patient,  in  addition 
to  imparting  unequal  pressure  to  that  portion  of  the  stump 
which  receives  support  from  the  surface  of  the  sheath  ia 
which  it  is  placed. 

When  a  human  being  "performs  the  act  of  walking,  he 
sustains  his  body  in  equilibrium  almost  entirely  through 
the  mobility  of  the  ankle-joints.  It  is  true  that  walking 
can  be  accomplished  where  the  ankle-joints  are  anchylosed, 
but  a  very  lame  and  ungraceful  gait  is  the  consequenoe, 
which  is  but  slightly  diminished  on  mere  antero-posterior 
motion  being  restored  to  the  ankle.  It  may  thus  be 
easily  proved  that  upon  the  yielding  of  the  lateral  liga- 
ments of  the  ankle-joint  in  walking  almost  exclusively 
depends  the  rapidity  with  which  brisk  walkers  are  enabled 
to  perform  their  pedestrian  exercise.  But  so  important 
an  element  in  the  construction  of  an  artificial  limb  as  the 
lateral  motion  of  the  ankle  was  never  adopted  until  Dr. 
Bly  so  successfully  demonstrated  its  necessity  in  the  in- 
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vention  of  his  American  leg^  and  which  I  have  successfully 
accomplished  by  a  simpler  method  since. 

The  ankle-joints  in  Dr.  Bly's  leg  are  made  without  iron 
or  any  kind  of  metal.  The  liability  of  metallic  joints 
to  rattle  and  make  a  noise^  after  the  leg  has  been  worn 
a  short  time>  is  well  known^  and  the  annoyance  which 
it  causes  the  wearer  at  every  step  is  also  well  known. 
Now^  as  there  is  no  metal  about  the  ankle-joints  in  this 
leg^  there  is  no  noise.  The  ankle-joint  is  formed  by  a 
ball  of  polished  ivory^  plying  in  a  socket  of  vulcanised 
india-rubber. 

This  joint  accomplishes  the  great  object  which  artificial 
leg  makers  have  hitherto  sought  for  in  vain,  viz.^  it  admits 
of  motion  in  all  directions  like  the  natural  ankle-joint, 
and  thereby  allows  the  artificial  foot  to  accommodate  itself 
to  the  inequalities  of  the  surface,  the  same  as  the  natural 
foot.  This  enables  the  wearers  of  Dr.  Bly's  artificial  leg 
to  walk  so  well  that  the  want  of  a  limb  is  not  even 
suspected,  much  less  detected. 

Furthermore,  this  is  a  form  of  joint  that  requires  no 
oil  ,*  a  fact  of  no  little  importance,  as  those  persons  will 
testify  who  have  worn  legs  with  metallic  joints,  and  who 
have  been  obliged  to  carry  pocket  oil-cans. 

In  the  places  corresponding  to  those  occupied  by  the 
muscles  of  the  natural  leg  are  placed  rubber  springs  with 
catgut  cords  of  sufficient  strength,  extending  downward  in 
place  of  the  natural  tendons ;  and  it  is  astonishing  how 
well  the  action  of  these  springs  imitate  the  natural  muscles. 

The  springs  are  made  of  railroad-car  spring  rubber,  and 
act  by  compression,  therefore  it  is  not  possible  to  overtax 
or  break  them.  This  will  be  appreciated  by  those  who 
have  worn  legs  with  metallic  springs,  especially  by  those 
who  have  worn  the  Anglesea  leg. 
The  power  and.  acXiou  ol  ^  >Xi^  ^\fcv^^  in  this  leg  are 
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regulated  simply  by  turning  a  nut,  so  that  the  wearer  may 
adjust  the  tension  to  suit  his  own  gait  with  the  greatest 
facility. 

Then^  instead  of  the  mechanical  motions  given  to  a 
limb  by  metallic  springs,  the  rubber  springs  impart  easy 
uniform  motions  to  the  limb,  giving  it^  when  in  use,  a 
remarkable  life-like  appearance. 

In  walking,  when  the  weight  of  the  body  rests  upon  the 
ball  of  the  foot,  the  spring  representing  the  gastrocnemius 
and  soleus  muscles  is  firmly  compressed,  and  when  the 
weight  of  the  body  is  thrown  forward  on  to  the  other  foot 
the  spring  rises  and  carries  the  foot  forward  to  its  place, 
with  very  little  effort  of  the  wearer. 

In  ordinary  walking,  with  the  toes  turned  outward,  the 
foot,  like  the  natural  one,  is  flexed  diagonally,  or  in  the 
line  of  motion,  which  makes  a  step  graceful.  Artificial 
legs  made  heretofore  roll  the  foot  to  compensate  for  this 
diagonal  flexion,  hence  the  uneven  gait  so  often  seen. 

If  the  foot  is  turned  out  sidewise  to  brace  the  body  or 
for  work  at  a  bench,  as  in  many  kinds  of  mechanical 
labour,  the  ankle-joint  flexes  laterally  and  the  foot  remains 
flat  on  the  ground,  and  gives  a  firm  base  of  support,  which 
is  of  great  importance  in  all  kinds  of  labour. 

Moreover,  when  walking,  if  one  side  of  the  foot  happens 
to  be  placed  on  a  stone  or  elevation,  or  into  a  hole,  the 
mobility  of  the  ankle-joint  allows  the  foot  to  yield  just 
enough  to  accommodate  itself  to  the  inequality,  and  thereby 
prevent  stumbling  or  falling,  which  necessarily  takes  place 
more  or  less  with  all  artificial  legs  which  do  not  admit  of 
lateral  and  diagonal  motion  at  the  ankle-joint. 

The  knee-joint,  for  amputations  above  the  knee,  has  no 
side  or  lateral  motion,  because  there  is  none  in  the  natural 
knee.  The  joint  is  constructed  in  such  a  manner  that  no 
bushing  is  ever  required;   consequently,  the  annoyance 
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and  expense  of  sending  the  legs  to  the  maker  to  have  the 
joints  bushed  every  now  and  then^  to  keep  them  tight,  is 
entirely  avoided.  The  joint  is  so  arranged  that  the  wearer 
may  tighten  it  in  a  moment  whenever  he  chooses. 

The  knee-joint  is  operated  on  by  a  spring  similar  to 
those  already  described.  Its  motions  are  limited  and  con- 
trolled by  two  cords  which  take  the  place  of  the  crucial  liga- 
ments of  the  natural  knee-joint ;  consequently,  there  is  no 
unpleasant  jar  caused  by  any  solid  parts  coming  in  contact. 

For  amputations  below  the  knee  no  artificial  knee  is 
required,  but  there  is  a  jointed  steel  strap  on  each  side  of 
the  knee,  which  supports  the  leather  lacer.  In  the  con- 
struction of  these  straps  there  is  another  neat  little  inven- 
tion, which,  like  the  rest,  takes  nature  for  its  guide. 

By  laying  a  femur  (thigh-bone)  on  paper,  and  drawing 
a  line  on  each  side,  the  exact  curve  of  the  lower  end  of  the 
bone  is  obtained.  To  the  jointed  extremities  of  the  straps 
the  same  curve  is  given,  consequently  they  work  in 
harmony  with  the  natural  joint,  and  conform  to  the 
contour  of  the  knee,  which  allows  the  dress  to  remain 
smooth  when  sitting  with  the  knee  flexed. 

The  square  or  angular  straps,  used  by  all  other  makers, 
make  a  very  bad  appearance  when  the  wearer  is  sitting, 
and  are  ugly  uncouth  things,  to  say  the  least.  They  show 
the  necessity  of  taking  nature  for  a  guide  in  all  things 
pertaining  to  artificial  legs. 

The  advantages  of  Dr.  Bly's  artificial  leg,  generally 
summed  up,  are  these  : 

1st.  Adaptation  to  all  amputations,  either  above  or 
below  the  knee. 

2nd.  Rotation  and  lateral  action  of  the  ankle-joint, 
thus  affording  a  kind  of  ball-and-socket  motion  whereby 
the  patient  can  rotate  his  limb  without  engendering  the 
least  friction  ag^ixv^t  \\i^  «\d»&  Q>f  the  stump. 
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3id.  Power  on  the  part  of  the  patient  to  walk  with  ease 
upon  any  surface,  however  irregular,  as,  owing  to  the 
motion  of  the  ankle-joint,  the  sole  of  the  foot  readily  ac- 
commodates itself  to  the  unevenness  of  the  ground,  which  is 
an  advantage  never  before  possessed  by  any  artificial  limb. 

4th.  The  ankle-joint  is  rendered  perfectly  indestruc- 
tible by  ordinary  wear,  owing  to  its  centre  being  composed 
of  a  glass  ball  resting  in  a  cup  of  vulcanite ;  thus  it  rarely 
gets  out  of  repair,  as  the  Anglesea  leg  but  too  frequently 
does,  and  the  original  cost  is  almost  the  only  one  the 
patient  incurs. 

5th.  The  action  of  the  ankle-joint  is  created  by  five 
tendons,  arranged  in  accordance  with  the  position  assigned 
to  them  in  a  natural  leg.  These  tendons  are  capable  of 
being  rendered  tight  or  loose  in  a  few  instants,  so  that 
the  wearer  of  the  leg  has  the  power  of  adjusting  with  pre- 
cision  the  exact  degree  of  tension  from  which  he  finds  the 
greatest  comfort  in  walking,  and  also  of  giving  the  foot 
any  position  most  pleasing  to  the  eye. 

6th.  There  is  a  self-acting  spring  in  the  knee-joint, 
urging  the  leg  forward  in  walking  and  imparting  auto- 
matic motion,  thus  avoiding  the  least  trouble  to  the 
patient,  who  finds  the  leg  literally,  and  not  metaphorically, 
walk  by  itself. 

7th.  The  whole  is  covered  with  a  beautiful  flesh-coloured 
enamel,  thus  avoiding  the  clumsy  appearance  of  the  wood 
as  is  always  found  in  an  Anglesea  leg,  and  admitting  of 
its  being  washed  with  soap  and  water,  like  the  human 
skin. 

8th.  At  the  knee-joint  there  is  a  mechanical  arrange- 
ment, representing  the  crucial  ligaments,  and  affording 
natural  action  to  that  articulation  bywhich  all  shock  to 
the  stump  in  walking  is  avoided. 

The  following  drawings  (Figs.  303,  304,  305),  and  de- 
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scription,  extracted  from  the  patent  B)iecificatioa,  arepeibipa 
the  readiest  method  of  explaining  the  constmction  of  thii 
new  form  of  artificial  leg,  and  its  advantages. 

Fig.  SOS,  1,  is  a  section  of  the  leg. 

The   ankle-joint  is  formed  by  a    ball  (b)  of  potished 


ivory,  which    admits  of  every  motion  that   the   natural 
ankle  does,  without  an  exception. 
The  coida  (,c'^  ^ivae  ^\ic  yMSx^Qw  «.nd  imitate  the  functions 
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the  natural  tendons.  Only  three  are  shown  in  fall,  but 
e  ends  of  all  are  seen  in  Fig.  304^  1. 
(s)  marks  three  of  the  five  rubber  springs  which  takes 
e  place  of  the  muscles  of  the  natural  leg. 
(n)  shows  the  position  of  the  nuts^  by  which  the  ten- 
)n  of  the  cords  and  springs  are  regulated  to  suit  the 
;arer. 

(e)  is  the  spring  which  acts  upon  the  knee-joint. 
Fig.  304^  2,  is  a  posterior  view  of  the  leg  and  thigh ; 
e  thigh  in  section — showing  the  knee-cords  (k)  which 
iCe   the  place  of  the  crucial  ligaments  of   the  natural 
ee. 

Fig.  305,  1,  shows  the  curved  joints  (x)  on  either  side 
the  knee,  as  constructed  by  Dr.  Bly,  for  amputations 
low  the  knee.  The  curve  corresponds  with  the  natural 
ee,  and  allows  the  dress  to  set  smoothly. 
And  fig.  305,  2,  shows  the  joints  (y)  for  the  same  pur- 
se, as  constructed  by  other  makers. 
Fig.  304,  3.  The  right  leg  of  this  figure  shows  one  of 
'.  Bly's  artificial  legs,  worn  by  a  mechanic,  and  flexed 
erally  at  the  ankle-joint,  the  same  as  a  natural  leg. 
le  leg  assumes  every  position  of  the  natural  leg  with 
jility. 

Fig.  303,  2,  represents  the  ankle-joint  flexed  diagonally, 
is  often  the  case  when  one  side  of  the  foot  happens  to 
placed  on  a  small  stone  or  other  obstacle. 
Fig.  305,  3,  shows  the  action  of  the  ankle-joint  when 
Iking  on  the  side  of  a  hill  or  on  an  inclined  plane,  the 
»t  accommodating  itself  to  the  surface  like  the  natural 
►t. 

Dr.  Bly's  artificial  limb  was  indisputably,  at  the  time  of 

invention,  the  only  one  which  admitted  of  a  ball-and- 

;ket  movement  to  the  ankle-joint ;  and  many  attempts 

i^e  since  been  made  with  various  degrees  of  success  to 
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imitate  this  principle.  The  first  to  do  so  was  Dr.  Marks, 
who  constructed  a  leg  in  which  the  whole  of  the  foot 
and  ankle  were  made  of  solid  india  rubber.  This  at 
first  sight  seemed  an  admirable  notion,  and  I  readily 
took  up  the  patent  and  sought  to  introduce  it  into 
English  practice,  but  the  experience  of  those  who  wore 
these  limbs  koou  \eQ&e&.  \n  -^ir:.>)«  that,  although  they 
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were  noiseless  and  soft  in  their  action,  a  great  amount  of 
muscnlar  power  was  required  to  overcome  tlie  resistance 
of  the  india-rubber  foot  in  walking.  Hence  the  stump 
became  very  wearied,  and  sometimes  abraded,  a  circum* 
stance  especially  necessary  to  avoid  in  every  form  of  arti- 
ficial limb.  This  led  after  a  little  time  to  the  practical 
abandonment  of  what  otherwise  promised  to  be  a  very 
clever  and  valuable  invention. 

Finding  that  Dr.  Ely's  leg,  notwithstanding  the  perfec- 
tion of  its  action,  was,  from  its  mechanism,  heavier  than 
other  limbs,  whilst  the  liability  to  get  out  of  order,  when 
severely  tasked,  rendered  it  less  capable  of  general  appli- 
cation than  it  would  otherwise  have  been,  I  availed 
myself  of  the  aid  of  a  skilled  assistant  and  planned  an 
entirely  new  form  of  artificiai  limb,  in  which  the  advan- 
tages of  the  Bly  and  Marks'  legs  were  blended,  whilst  it 
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surpassed  in  lightness  of  constmction  and  stability  of 
formation  any  other  yet  devised.  To  understand  tlie 
advantages  of  this  device  reference  must  be  made  to 
the  following  diagram,  in  which  the  whole  of  the  simple 
mechanism  will  be  clearly  seen. 


Fio.  806. 


FIG 


Fig.  1  shows  a  vertical  section  of  the  limb^  and  indicates 
the  manner  in  which  a  single  tendon  passing  through  the 
axis  of  the  joint  secures  a  fixture  without  fiiction  or  the 
least  possibility  of  getting  out  of  order.  The  ankle-joint 
has  rotative  and  lateral  movement,  just  like  that  of  its 
natural  prototype ;  whilst  as  the  centre  of  motion  rests  on 
beds  of  india  rubber  no  wear  or  noise  can  occur.  A  spiral 
spring  at  the  back  of  the  heel  keeps  the  toes  in  contact 
with  the  gioxxxid  \\v  standing  or  walking.     At  the  knee- 
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joint,  an  india-rabber  cord  throws  the  leg  forwards  and 
imparts  natural  action  whilst  walking. 

It  is  without  doubt  at  once  the  simplest,  strongest, 
lightest,  and  cheapest  limb  ever  constructed;  and  in 
order  that  its  excellence  may  be  rightly  judged,  the  de- 
scription of  its  form  is  concluded  by  the  extract  of  a  note 
received  some  weeks  since  from  a  gentleman  who  has  for 
some  years  used  limbs  of  other  structure.  He  says,  "  I 
never  knew  what  comfort  was  with  an  artificial  leg  until  I 
adopted  yours.  It  enabled  me  to  walk  to  the  Boat  Race 
and  stand  six  hours  about  upon  it.'' 

I  cannot  help  thinking  that  this  invention  has  treated 
exhaustively  the  construction  of  artificial  limbs,  as  it  em- 
braces every  principle  hitherto  adopted  and  that  in  a 
combined  form. 

With  these  observations  on  the  construction  of  artificial 
legs  this  work,  which  is  but  the  outline  of  a  great  sub- 
ject, ends.  I  firmly  believe,  however,  that  the  object  for 
which  it  was  originally  written  has  been  successfully 
attained,  and  that  in  future  Orthopraxy  will  take  a 
recognised  place  among  the  various  branches  of  modem 
science,  and  entitle  those  who  practise  it  to  be  no  longer 
regarded  as  mere  "  instrument  makers,''  but  to  rank  as 
members  of  a  high  and  honorable  profession.  Few 
pursuits  can  be  nobler  or  have  a  more  lofty  aim  than  that 
which  tends  to  lessen  the  physical  and  mental  sufiering 
consequent  upon  deformities,  deficiencies,  or  debilities  of 
the  human  frame.  To  achieve  this  end  is  the  privilege  of 
those  who  enter  into  the  practice  of  Orthopraxy. 


APPENDIX. 


A  deformity  gauge. 

It  has  hitherto  been  found  impossible  to  arrive  at  a 
satisfactory  proof  of  the  changes  which  occur  in  a  defor- 
mity of  the  human  body  at  different  stages  of  its  progress. 
The  nearest  approximation  to  exact  judgment  has  been 
gained  by  making  a  careful  plaster-of-Paris  cast  of  the 
affected  region,  and  comparing  it  by  measurement  with 
subsequent  models  taken  from  time  to  time  in  the  same 
material.  It  needs  very  little  argument  to  show  that  this 
plan  offers  at  the  best  but  a  very  poor  and  inaccurate 
method  of  judgment;  for  if  the  patient  varies  her  position 
the  least  the  plaster  cast  becomes  faulty  as  a  means 
of  comparison.  There  is  also  another  great  objection^ 
namely,  that  in  constructing  a  cast  it  is  easy  to  make 
it  possess  any  form  most  agreeable  to  the  notion  of 
symmetry  held  by  the  artisan  who  is  preparing  it. 

Only  one  true  remedy  exists  for  these  evident  disadvan- 
tages, and  that  is  the  invention  of  a  piece  of  mechanism 
which,  when  the  patient  is  placed  before  it,  shall  register 
of  itself  with  precision  every  curve,  angle,  or  other  irregu- 
larity presented  by  the  surface  of  the  human  form  opposed 
to  it,  To  explain  this  more  clearly,  I  mean  that  in  the 
instance  of  a  case  of  lateral  or  other  curvature  of  the 
spine,  the  least  deviation  from  true  and  symmetric  pro- 
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portion  should  be  at  once  discoverable  on  testing  it  with 
the  deformity  gauge^  of  which  I  am  aBsqming  the  pos- 
session. Governed  by  these  impressions^  I  have  spent  a 
very  considerable  time  in  making  experiments  upon  the 
practicability  of  achieving  with  unvarying  certainty  this 
result  by  means  of  a  self-registering  apparatus  which^  on 
being  adjusted  to  well-known  anatomical  points^  such  as 
the  angles  of  the  scapulse^  crest  of  the  ilium,  or  centre  of 
the  sternum,  shall  chronicle  at  once  every  deviation  from 
normal  form  that  the  body  has  undei^one. 

After  a  long  series  of  trials  I  have  succeeded  in  inventing 
an  apparatus  by  which  the  degree  of  deformity  can  be  most 
accurately  measured  and  its  variety  demonstrated.  Hence, 
if  a  patient  be  submitted  to  an  examination  by  it  at  r^ular 
periods,  such  as  intervals  of  three  months,  a  careful  and 
unfailing  record  of  every  change,  however  minute,  will  be 
gained. 

The  certainty  with  which  this  can  be  done  and  the 
simplicity  of  its  arrangement  render  the  invention  an 
invaluable  aid  to  everv  one  interested  in  the  treatment  of 
deformities ;  and  it  also  enables  a  medical  man,  the  patient 
and  her  friends,  to  practically  satisfy  themselves  that  the 
case  is  being  satisfactorily  dealt  with.  The  following 
drawing  will  explain  the  invention. 

Fig  307. — A  represents  a  polished  oak  seat  made  to 
raise  and  lower  like  a  music  stool. 

B  b'  are  two  vertical  rods  hinged  at  their  base  for  the 
purpose  of  accommodating  themselves  to  the  position  of 
the  patient, 

c  €y  a  system  of  horizontal  levers  made  like  a  panta- 
graph,  two  points  of  which  rest  upon  the  chest,  and  two 
against  the  sides  of  the  spine.  These  levers  are  graduated 
and  engraved  into  inches  and  degrees. 

d.d'  are  two  lioTVLonitQi  discs  with  movable  hand  which 
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register  the  degrees  of  rotation  the  levers  may  in  their 
adjastment  to  the  human  body  undergo. 

E,  a  padded  plate  grasped  by  the  knees  for  steadying  the 
body  when  the  patient  is  sitting. 


/""^ 


Fig.  308. — r,  a  metal  tripod  holding  a  frame  covered 
with  cartridge  paper. 

o,  a  frame  on  which  the  drawing  of  the  patient's  body 
is  impressed,  and  which  can  be  held  either  vertically  or 
horizontally,  thus  admitting  of  the  whole  form  of  the  body 
being  accurately  drawn. 

It  h',  two  roller>penciIs,  which,  on  being  moved  along 
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the  surface  of  the  body^  produce  a  counterpart  of  its  shape 
on  the  frame  o^— one  drawing  the  vertical  lines^  the  other 
the  horizontal. 

To  bring  this  plan  into  operation  the  patient  is  first 
seated  upon  the  stool  with  her  knees  grasping  e.  The 
two  points  c^  rest  on  each  side  of  the  chesty  whilst  those 
at  c  are  made  to  touch  the  angles  of  the  scapula.  On  the 
discs  D  d'  are  registered  whatever  amount  of  rotation  the 
body  presents^  and  the  number  of  degrees  can  be  read  off 
at  a  glance. 

The  levers  c  c'  are  so  made  as  to  expand  laterally  at 
their  centre  and  advance  or  retreat  horizontally^  by  which 
arrangement  the  most  minute  differences  of  form  are 
noted  on  the  sliding  scales  engraved  upon  each  of  them. 

Having  accurately  obtained  and  read  off  the  salient 
points  of  the  distortion^  the  patient  is  then  placed  standing 
before  the  frame  (Fig.  308),  when  by  passing  the  two 
rollers  h  h'  along  the  surfaces  of  the  body  an  exact  repre- 
sentation of  its  external  form  is  drawn. 

The  record  obtained  in  an  unerring  manner  by  this 
machine  is  written  down  on  printed  forms  expressly  pre- 
pared, and  at  the  expiration  of  three  months  another 
examination  is  made  when  the  instrument  enables  the 
least  variation  which  has  occurred  in  the  meantime  to  be 
instantly  discovered.  In  the  minuteness  of  its  detail  and 
unfailing  accuracy  of  its  results,  this  apparatus  may  be 
considered  a  great  triumph  in  orthopractic  mechanism,  as 
it  at  once  removes  the  diagnosis  of  such  cases  from  the 
realm  of  the  speculative  and  unsound,  and  places  it  in  the 
region  of  practical  certainty. 

I  may  mention,  as  an  example  of  the  exactness  of  this 
appliance  in  its  practical  demonstration  of  deformity,  that 
upon  recently  placing  a  young  lady  of  fifteen  years  of  age 
before  it  who  h^d  been  successfullv  treated  for  lateral 
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curvature^  and  the  body  restored  to  such  symmetrical 
proportion,  that  the  eye  failed  to  detect  any  difference 
in  shape,  a  slight  thickening  of  the  lumbar  muscles  on 
the  left  side  showed  on  the  scale  to  the  extent  of  half 
a  degree.  As  the  highest  point  of  curvature  had  originally 
been  at  the  point  where  the  thickening  was  recorded,  the 
accuracy  of  the  mechanical  test  was  proved  most  com- 
pletely. 
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Recumbency,  appliances  for,  in  treatment  of  spinal  curvature 

.     248 

Roger's  artificial  arm            .                .                 .                .                 . 

150 

Round  shoulders    . 

55 

Rupture 

.    325 

inguinal  . 

.    327 

scrotal 

.    347 

congenital 

.     348 

femoral  . 

.    353 

umbilical  or  navel 

.    355 

ventral    . 

.    359 

vaginal    . 

.    861 

rectal  and  perineal 

.    361 

pudendal 

.    861 

obturator 

i                                    1 

.    861 

688 
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PA61 

Baptore,  iichiatic  • 

.    961 

medicinal  treatment  of 

.      21 

plaster   .... 

.      21 

Salmon's  air  pessary             .               .                .                . 

.    366 

Salmon  and  Ody's  truss 

.    331 

Sand-pad,  the        .... 

.    343 

Scarpa's  sheet  inyention  of  . 

.      39 

modification  of  {tee  apparatus  for  dnb-foot,  i 

talipee)  419,  &e. 

Schmidt's  apparatos  for  spinal  enryatnre 

.      40 

Screw,  adaptation  of  to  mechanical  therapeutics 

.      31 

Scnltetns,  nse  of  splints 

.      31 

Sheldrake's  adaptation  of  lerer 

.      41 

suspension  conch 

.      44 

truss  .... 

.    330 

treatment  of  talipes  Tarus 

.    479 

Shoe,  Scarpa's,  inrention  of. 

.      39 

modifications  of 

44Q,kc 

Tamplin's    .... 

.    496 

Shoulder-joint,  contraction  of 

.      99 

drop 

.    113 

Shoulders,  round  .               .               .               .                . 

.      55 

Smith's,  Dr.  Protheroe,  pessary 

.    360 

rotative  plate  spinal  apparatus 

.    243 

Spine,  Far^  on  luxation  of  . 

.      23 

Glisflon's  treatment  of  distortion  of 

.      32 

rotation  of . 

277,184 

treatment .               .               .                . 

.    243 

gymnastics  of            . 

.    Sll 

Spinal  apparatus   .                .                .                .                . 

.    234 

column       .                .                .                .                . 

.    163 

natural  curves  of       . 

.    165 

couches      .                .                .                .                . 

248-258 

irritation    .                .                .                .                . 

.    306 

curvature   .                .                .                .                . 

.    161 

Hippocrates  on           . 

12 

Vacher's  apparatus  for 

40 

Schmidt's  apparatus  for 

40 

causes  of     . 

.     169 

lumbar        .                .                .                . 

.     185 

dorsal           .                 .                .                . 

.    205 

tteatmeuXi  Vi  T«ic<aB^Ms&!ers 

.     248 
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PAGE 
Spinal  curvatnre,  treatment  by  removing  weight  from  the  spine        .    268 

affording  lateral  support  to  the  spme    263 


Eagland's    . 

•                              •                              • 

.    274 

elastic  cords  in  treatment  of 

.    288 

curves,  production  of 

.    177 

debility 

.    303 

infantile 

•                      • 

.    304 

lever  of  Oribasius 

.      17 

seat 

.    267 

support.  Sir  A.  Cooper's 

.    261 

for  India 

.    262 

Barwell's 

.    266 

Tavernier*8  . 

.    271 

Lonsdale's    . 

.    272 

W.  Adam's  . 

.    275 

rotative  plate 

.    277 

Dr.  Protheroe  Smith' 

s  rotative  plate 

.    243 

Laurie's 

•                              •                              « 

.    280 

example  of  ill-constructed 

.    282 

Verrall's 

•                              •                              • 

.    286 

angular  lever 

•                              •                              1 

.    286 

Splint,  spinal,  Heister's 

1 
•                              •                               • 

33 

Splints,  Scultetus's  adoption  of 

•                                               •                                               a 

31 

whalebone,  Glisson's 

•                                                • 

.      32 

for  diseased  knee-joint 

•                                              •                                              t 

405—411 

Sprains,  of  lower  extremity 

•                                               • 

.    670 

Sternum,  deficiency  of 

•                                               • 

.    873 

Stockings,  elastic  . 

•                                              • 

.    673 

Stromeyer,  introduction  of  tenotomy 

•                                              • 

46 

foot-board 

•                                              • 

.    456 

Stumps  of  lower  extremity,  relation  to  artificial  legs 

.    683 

Succussion,  Hippocrates  on  . 

13 

illustration  of 

14 

Spine  cleft 

.    372 

Tamplin's  shoe 

49 

Talipede,  the 

.    480 

Talipes  (club-foot) 

.    442 

valgus 

.    444 

apparatus  for  . 

446—466 

equinus 

.    456 

apparatus  for 

456— 4fi4 
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Talipes  Tuns         .... 

.    46i 

apparatus  for    . 

466—487 

period  when  treatment  shonld  commence 

.    465 

eqnino-vams 

JAR 

apparatus  for 

493—503 

from  gnn-shot  wounds 

.    617 

calcanens  .... 

.    621 

apparatus  for 

522,526 

Tavermer,  spinal  support  of . 

.    271 

Taxis,  the              ...                . 

.    828 

couch          .... 

.    329 

Teale,  Mr.,  on  imperfection  of  stumps 

4 

Tenotomy,  introduction  of    . 

.      45 

Tibia,  posterior  displacement  of 

.    423 

lateral  displacement  of  head  of   . 

.    434 

vertical  rotation  of      . 

.    434 

Tiphaisne,  treatment  of  clubfoot 

.      88 

Tod's  truss            .... 

.    333 

Toe  (hammer)       .... 

.    532 

Toes,  deformities  of              .               .               . 

.    526 

contraction  of                .               .                . 

.    532 

Truss,  Sheldrake's 

.    330 

Salmon  and  Ody'f 

.    331 

Coles's         .... 

.    332 

Tod's           .... 

.    333 

American    .               .                .                .                . 

.    337 

Bigg's  convolute  spring 

.    339 

triple  lever      .                .                .                . 

.    341 

moc-main    .                .                .                .                . 

.    342 

Trusses,  Far^  on  . 

.      21 

materials  of             ...               . 

.    343 

scrotal      .                .                .               .                . 

.    348 

femoral     .                .                .                .                . 

.    353 

umbilical  .                .                .                .                . 

.    856 

abdominal                .                .                .                . 

.    863 

Vacher's  apparatus  for  spinal  curvature 

40 

Valerius'  spinal  couch           .                .                .                . 

.    261 

Van  Petersen's  artificial  arm 

.    146 

Vari  and  Valgi,  Par^  on        . 

.      28 

Varicocele             .               .               .               .               . 

.    361 

Veins,  varicose 

.    672 
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Yenel,  treatment  of  clab-foot 
Verrairs  spinal  support 
Vertebrse,  cervical,  disease  of 

fractare  of 
Vertebral  cnrves,  prodaction  of 
Vidua  Vidius,  illustration  of  succossion 

Wells',  Spencer,  pessary 

Womb,  prolapse  of 

Spencer  Wells'  pessary  for 
Salmon's  ditto 

Banning^B  apparatus  for 
stem-pessary  for 
Dr.  Protheroe  Smith's  pessary 

Wrist,  deformities  of 
drop 

Wry-neck 
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